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PART    XVI. 
REGIONAL    SURGERY. 

{Continued.) 


PROSTHESIS  IN  ITS  RELATION  TO  SURGERY  OF 

THE  FACE,  MOUTH,  JAWS,   AND  NASAL 

AND  LARYNGEAL  CAVITIES. 

By  CHARLES  R.  TURNER,  D.D.S..  M.D.,  Philadelphia,  Pa. 


Prosthesis  may  be  defined  as  the  replacement  of  missing  tissues  of  the  body 
by  artificial  means.  This  definition  is  not  intended  to  include  the  use  of  mat<^ 
rials  which  subsequently  are  removed  by  absorption. 

The  replacement  of  tissues  of  the  human  lx)dy  which  have  been  lost  by 
accident  or  disease  belongs  either  to  the  domain  of  surgery  or  to  that  of  prosthesis. 
Surgery,  as  it  is  represented  in  the  great  number  of  plastic  oi^erations  in  which 
deficiencies  of  substance  are  remedied  by  the  transfer  of  li\'ing  tissue  from 
another  portion  of  the  body  or  from  that  of  another  person,  is  the  more  desirable 
means  of  correcting  these  defects.  Its  field,  however,  is  largely  the  repair  of 
surface  areas,  and  is  not  so  much  that  of  restoring  body  contours,  nor  of  pro\'id- 
ing  skeletal  support  for  the  soft  parts,  nor  of  the  restoration  of  function  where 
highly  specialized  tissues  have  been  removed.  Prosthesis,  on  the  other  hand, 
has  for  its  sennce  the  piecing  out  of  deficiencies  in  tissue,  or  the  masking  of 
certain  losses  in  substance,  or  the  restoration  of  the  functions  of  the  lost  parts 
by  the  use  of  artificial  substitutes. 

It  is  ob\'ious  that,  in  all  instances  in  which  a  plastic  operation  can  be  done 
which  will  be  successful  in  restoring  the  function  of  the  lost  part,  the  surgical 
procedure  is  to  l3e  preferred,  since  the  repaired  area  becomes  a  vital  part  of  the 
organism.  However,  in  cases  in  which  there  has  been  great  loss  of  substance 
or  in  those  in  which  the  function  of  the  missing  tissue  cannot  be  restored  by 
surgeiy,  prosthesis  offers  the  only  hope,  and  in  many  instances  is  capable  of 
making  satisfactory  restitution. 

Frecjuently  prosthesis  and  plastic  surgery  may  be  combined,  as  when  in 
rhinoplasty  a  bridge  for  the  nose,  made  of  silver  and  anchored  in  the  neigh- 
boring facial  bones,  pro\ides  skeletal  support  for  the  soft  tissues  which  are 
transferred  from  another  ])ortion  of  the  face. 

Types  of  Prosthetic  Apparatus. — A  broad  \'iew  of  the  subject  must  recognize 
as  one  of  its  most  fundamental  considerations  the  relationship  existing  between 
the  substitute  and  the  ti.>=isues  with  which  it  is  in  functional  contact.  Viewed 
from  this  standpoint,  prosthesis  may  be  of  various  kinds,  as  exemplified  by  the 
following  different  types  of  apparatus: — 

1.  An  apparatus  that  is  completely  embedded  in  the  tissues  and  has  no 
communication  with  the  exterior.    The  conditions  necessary  for  the  success- 
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ful  practice  of  this  moans  of  prosthesis  are  that  the  operation  shall  be  done 
aseptically.  that  tho  appliance  shall  be  constructed  in  such  form  and  of  such 
materials  a,«^  will  be  tolerated  by  the  tissues,  and— in  order  to  insure  its  im- 
mobility—that it  shall  be  attached  to  the  bony  skeleton  by  means  which  ex- 
periment and  experience  have  demonstrated  to  be  efficient. 

2.  An  apparatus  that  is  embedded  in  the  tissues,  but  communicates  with 
the  exterior  of  the  body  either  directly  or  indirectly— for  example,  through  a 
cavity  that  is  lined  with  nuicous  membrane.  In  this  instance  the  appliance  is 
not  removable.  Experience  has  proven  that  such  appliances  are  impracticable, 
for  they  either  have  to  be  removed  because  of  the  infection  which  inevitably 
occurs  or  they  are  ejected  by  the  inflammation  resulting  from  such  infection. 

3.  An  apparatus  that  takes  the  place  of  some  internal  structure  like  the  jaw, 
as  in  resection  of  this  bone.  The  artificial  substitute,  in  cases  of  this  nature, 
is  placed  originally  in  a  wound  that  communicates  with  the  mouth,  and  then 
the  wound  is  permitted  to  heal  by  cicatrization.  The  appliance  is  so  constructed 
that,  after  the  wound  has  thoroughly  healed,  it  may  be  removed  for  purposes 
of  cleanliness. 

4.  An  appliance  that  can  be  placed  beneath  the  periosteum,  to  serve  as  a 
sort,  of  framework  or  support  for  newly  forming  bone.  There  are  three  kinds 
of  such  appliances — one  that  is  intended  to  remain  during  the  life  of  the  in- 
dividual, "a  second  which  is  to  be  removed  after  the  laps(^  of  a  certain  length  of 
time,  and  a  third  which  is  composed  of  material  that  eventually  is  absoi'bed. 

').  An  appliance  that  is  placed  in  some  cavity  of  the  body  which  is  lined  with 
mucous  membrane.  Such  an  appliance  must  be  composed  of  a  material  that 
will  not  irritate  this  membrane,  and  it  must  be  removable  for  hygienic  purposes. 
As  examples  of  such  an  appliance  may  be  mentioned  the  ordinary  dental  ])late 
and  the  artificial  eye. 

(').  An  appliance  that  gets  its  support  from  the  cutaneous  surface  of  th(^ 
body.  Artificial  limbs,  for  example,  derive  their  support  in  this  manner.  In 
a  few  cases  the  ai)i)aratus  may  combine  the  characteristic  features  of. this  and 
of  tyfx' .'). 

7.  .\nother  method  of  prosthesis  is  that  which  consists  in  injecting  a  plastic 
material  like  |)araffin  into  the  tissues  with  a  view  to  restoring  contoui'.  As 
thu*  m<'thod,  however,  is  not  free  from  danger,  it  has  been  to  a  large  extent 
disranjj'd. 

Conditions  in  which  Prosthesis  Proves  Useful.— Prosthesis  finds  its  special 
field  of  usefulness  in  the  region  of  the  face,  where  preservation  of  form  and 
function  is  ho  iiecessarj' ;  and  it  is  thought  wise,  in  discussing  the  rei)lacement 
of  ti.'^sney  that  have  Im-cii  lost  in  this  region  through  accident  or  disease,  to  treat 
first  of  dental  pro.sthesis  and  to  outline  the  i)rincij)l(>s  upon  which  its  work  is  done, 
ina-smuch  an  they  are  fundamental  to  all  branches  of  prosthesis. 

The  fivcpient  neces.sity  for  substitutes  for  the  lost  dental  organs  has  creatinl 
a  bninch  of  practice  in  which  these  principles  have  been  extensively  elaborated: 
and  .since  the  surgeot)  will  probably  in  no  instance^  undertake  the  construction 
of  ft  prosthetic  appliance,  and  since  the  training  of  the  dentist  especially  fits 
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him  to  undertake  such  work,  it  is  believed  that  the  best  results,  in  cases  of 
prosthesis  about  the  face  will  be  obtained  by  a  conference  between  the  surgeon 
and  the  dentist. 


I.  DENTAL  PROSTHESIS. 

The  raison  d'etre  for  dental  prosthesis  is  the  loss  of  the  teeth  as  a  result  of 
the  diseases  to  which  they  are  subject  or  from  the  occasional  accidents  which 
result  in  their  removal.     The  first  is  by  far  the  more  common  cause. 

Caries  of  the  teeth,  a  disease  in  which  the  lime  salts  are  removed  by  the 
acid  products  of  bacterial  action,  has  been  denominated  the  most  widely  occur- 
ring human  disorder,  and  statistics  confirm  the  accuracy  of  the  statement. 
While  its  existence  is  by  no  means  confined  to  modem  times,*  yet  it  is  more  prev- 
alent under  the  conditions  of  modern  civilization.  The  advent  of  cooking  and 
of  the  mechanical  preparation  of  food  has  reduced  the  function  of  the  masticatory 
apparatus,  and,  as  a  result,  it  has  deteriorated  in  structural  strength  and,  besides, 
its  environment  has  become  more  favorable  to  the  action  of  caries-producing 
bacteria.  The  teeth  of  primitive  man  commonly  wore  out  in  masticating 
the  coarse  food  of  which  he  partook,  but  those  of  the  present  man  are  usually  lost 
from  pathological  causes  before  old  age  is  reached. 

Next  to  caries,  pyorrhcjea  alveolaris — a  disease  in  which  the  retentive  tissue 
of  the  tooth  degenerates  and  eventually  permits  the  tooth  to  lose  its  attach- 
ment to  its  bony  socket — is  most  often  responsible  for  the  loss  of  the  teeth. 
Lack  of  hygienic  care  of  the  mouth  is  a  strongly  predisposing  factor  in  both  of 
these  diseases,  and,  while  they  are  most  prevalent  amoug  the  poorer  and  more 
ignorant  classes, — i.e.,  among  people  who  can  rarely  avail  themselves  of  the 
services  of  a  dentist, — yet  this  is  not  univei'sally  true.  The  loss  of  the  teeth  from 
these  causes  often  occurs  despite  the  best  dental  treatment.  And  although 
dental  pathology  and  therat^eutic  measures  have  made  advances  quite  apace 
with  those  made  bj'  other  branches  of  medical  science,  it  is  be\^ond  the  hoj^e 
of  the  most  sanguine  that  the  time  will  ever  arrive  when  there  will  be  no  need 
for  flental  prosthesis. 

The  Various  Bodily  Disorders  that  Result  from  the  Loss  of  the  Teeth. — 
Loss  of  the  teeth  is  followetl  by  the  crippling  of  the  masticatory  function,  by 
more  or  less  interference  with  speech  and  with  the  expressive  movements  of 
the  face,  and  by  an  alteration  of  the  facial  contoui-s  that  frequently  changes  in 
a  marked  manner  the  appearance  of  the  individual.  The  disabling  of  the 
masticating  function,  however,  should  be  reckoned  as  one  of  the  most  serious 
results.  Lender  nomial  conditions  the  food  is  crushed,  cut,  or  toni  into  small 
particles  by  the  masticating  apparatus,  during  which  oix^ration  it  is  mixed  with 
saliva  which  dissolves  some  of  its  soluble  constituents,  adds  a  digestive  ferment, 
ptyalin,  and  agglutinates  and  lubricates  the  mass  for  deglutition.  Interference 
with  this  function  seriously  affects  the  subsec^uent  stages  of  the  digestive  proc- 

*The  teeth  of  Egyptian  nuimnii(e&  and  of  skulls  exhumed  from  Etruscan  and  Phoenician 
iiecropoles  exhibit,  in  many  instances,  the  effects  of  csiries. 
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ess.  Baron  Oefele*  has  shown  that,  in  those  who  have  lost  their  molar  teeth, 
there  is  a  marked  reduction  in  the  ability  to  digest  starches.  The  food  not  hav- 
ing been  properly  subdivided,  masses  are  introduced  into  the  stomach  which 
ai-e  too  large  to  receive  the  effects  which  the  gastric  juices  normally  produce. 
This  entails  too  great  a  demand  upon  the  stomach,  and  as  a  result  there  are, 
fii-st,  retention  of  food,  with  fermentation,  and  subsequently  chronic  gastritis 
and  the  various  intestinal  disorders  that  commonly  accompany  functional 
derangements  of  the  stomach. 

The  chronic  disorders  of  the  stomach  and  intestines  so  often  observed  in 
edentulous  patients  are,  as  a  rule,  promptly  relieved  by  the  insertion  of  satis- 
factory artificial  teeth. 

The  interference  with  speech  caused  by  the  loss  of  the  teeth  is  less  important 
than  the  interference  with  mastication,  because  the  oral  portions  of  the  appara- 
tus that  is  concerned  with  the  function  of  speech  can  quite  readily  compensate 
for  such  defects  in  the  majority  of  cases.  But  when  the  front  teeth  are  lacking 
and  the  alveolar  process  has  been  absorbed,  the  lips  and  cheek  fall  in  and  the 
articulation  of  some  of  the  sounds  is  rendered  difficult.  Thus,  it  is  particularly 
difficult  for  persons  having  such  defects  to  give  proper  value,  in  their  enuncia- 
tion, to  the  consonants  F,  V,  S,  and  Z.  The  absence  of  the  molar  teeth  may 
prevent  the  formation  of  the  needed  air-channel  between  the  tongue  and  palate 
vault  and  may  thus  interfere  with  the  pronunciation  of  the  T,  D,  P,  B,  Ch,  and 
T  sounds. 

Those  expressive  movements  of  the  face  in  which  the  muscles  centring  in 
the  orbicularis  oris  participate  are  seriously  limited,  and  in  some  instances 
almost  entirely  prevented,  by  the  loss  of  the  teeth  and  alveolar  process,  because 
the  lips  and  adjacent  cheek  tissues  which  overly  these  structures  fall  laxly 
into  the  oral  cavity,  and  the  contractions  of  the  muscles  radiating  from  the 
orbicularis  oris  cannot  have  the  same  effect  as  when  they  draw  the  tissue  over 
a  su[)porting  framework. 

Finally,  the  fixed  expression  of  the  face  is  much  altered  by  the  loss  of  the 
teeth  (Figs.  1  and  2) ;  the  jaws  approach  nearer,  the  upper  to  the  lower,  the  lips 
and  cheeks  fall  in,  and  the  profile  and  contours  of  the  lower  third  of  the  face 
are  noticeably  changed.  This  alteration  of  appearance  is  even  more  evident 
when  the  face  is  not  in  repose,  and  especially  so  when  the  part{>d  lips  disclose 
the  absence  of  the  teeth. 

It  is  with  the  repair  of  these  deficiencies  that  dental  prosthesis  has  to  do. 
\Nhile  it  would  seem  ideal  if  the  places  of  the  lost  teeth  might  be  taken  by  teeth 
implanted  therein,  yet  such  method  of  treatment  is  suitable  only  for  a  few 
vam'H  in  which  a  single  tooth  has  been  lost;  and  even  in  these  the  percentage  of 
failures  and  the  comparatively  short  life  of  the  implanted  tooth  do  not  warrant 
the  fre(iuent  employment  of  the  method.  Th(>«e  restorations  must  l)e  attained 
l)y  artificial  means. 

Dental  prosthetic  appliances  rangefrom  single  crowns sui)ported  upon  natural 
r(K)ts  to  full  upper  ntid  lower  dentures  which  are  in  contact  with  and  supported 
♦The  Dental  Keconl.  vol.  x.\v.,  p.  160. 
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upon  the  mucous  membrane  of  the  ja\s^.  A  number  of  considerations  enter 
into  the  design  and  constiiiction  of  these  fixtures.  Inasmuch  as  the  appUance 
must  be  in  contact  with  the  mixed  sahva  and  with  the  various  food  stuffs,  it 
must  ]:>e  constructed  of  materials  which  will  be  in  no  way  altered  in  such  en- 
vironment. If  the  appliance  is  permanently  fixed  to  the  natural  teeth  or  roots, 
as  are  artificial  crowns  and  some  classes  of  bridge- work,  the  considerations  just 
brought  forward  assume  a  greater  importance  than  when  the  apparatus  is  re- 
movable from  the  mouth  at  will.  This  quality  of  removability  is  strictly  neces- 
sary in  the  case  of  all  artificial  plate  dentures  and  in  that  of  the  so-called  ^'remov- 


FlG.    1. 

Figs.  1  and  2. — Edentulous  Patient.     Full-face  and  profUe  views. 

Prosthetic  Dentistry.") 


Fig.  2. 


("  American  Textbook  of 


able  bridge-work."  and  is  an  advantageous  hj'gienic  arrangement  in  so  far  as 
it  i)ormits  the  thorough  cleaning  and  sterilizing  of  the  appliance. 

The  Materials  Used  in  Dental  Prosthetic  Appliances.— The  materials  in 
common  use  are  the  metals,  such  as  gold,  silver,  platinum,  and  iridium,  and 
some  of  their  alloys;  the  metals  aluminum  and  tin  and  some  of  their  alloys,  as 
also  vulcanite  and  porcelain,  are  used  less  extensively.  Gold  in  degrees  of 
purity  down  to  16  karats  (06f  per  cent)  may  be  used  in  the  mouth,  although 
some  of  the  less  pure  grades,  which  contain  a  large  proportion  of  copper,  become 
discolored  in  the  mouth  from  the  oxidation  which  takes  place.  Silver  is  used 
either  in  a  pure  state  or  alloyed  (ninety  per  cent,  as  in  coin  silver).  Platinum  and 
iridium  are  used  either  separately  or  combined.  The  metals  aluminum  and 
tin  and  their  alloys  are  little  used  and  only  for  dental  plates  which  may  be  readily 
removed  and  cleaned. 

Vulcanite  is  practically  unchanged  by  the  oral  secretions,  but,  if  the  process 
of  \'ulcanization  has  not  been  properly  carried  out,  the  material  is  porous  and 
unsuitable  for  use.     Under  such  circumstances  vulcanite  absorbs  the  secre- 
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tions,  which  fcrmont  and  render  it  utterly  unfit  for  use.  In  addition,  G.  \'. 
Black  has  called  attention  to  the  presence  of  bacterial  colonies  on  plates  that 
&TV  sufficiently  rough  to  afford  them  lodgment.  He  adds  that  when  such  plates 
are  allowed  to  remain  in  contact  with  the  mucous  membrane  they  keep  it  con- 
tinually irritated  by  the  j^roducts  of  these  germ  colonies,  and  so  produce  the 
condition  to  which  the  term  "rubber- sore  mouth"  is  often  applied.  Lack  of 
cleanliness  on  the  part  of  the  wearer  is  largely  responsible  for  this  state  of  irritation. 
Formerly  it  was  supi)osed  that  vermilion,  the  sulphuret  of  mercury,  which  is 
used  as  a  coloring  matter  for  vulcanite,  was  responsible  for  irritation,  but  this 
substance  is  decom{)osed  only  at  a  temperature  of  600°  F.  and  is  not  soluble  in 
any  acid  or  alkali  which  would  be  tolerated  in  the  oral  cavity. 

Porcelain  is  unalterable  in  the  mouth,  and,  from  the  mere  standpoint  of 
hj'giene,  is  an  ideal  material  for  dental  apparatus. 

Base  of  Support  for  Dental  Prosthetic  Appliances. — Dental  prosthetic  appli- 
ances are  sui)i)orted  in  a  variety  of  ways.  For  example,  they  may  be  i)laced, 
as  artificial  crowns,  upon  the  roots  of  single  natural  teeth;  or,  as  bridges, 
they  may  restore  to  functional  usefulness  two  or  more  teeth,  being  anchored  at 
two  or  more  points  to  natural  teeth  or  to  the  roots  of  teeth;  or,  finally,  they 
receive  their  support  from  the  mucous  membrane  of  the  jaws,  through  the  medium 
of  a  dental  jilate  which  accurately  fits  the  surface  upon  which  it  rests.     Besides 

these  th(M'e  is  another  class 
of  a})plian('es  which  combines 
the  principles  of  both  meth- 
ods of  restoration. 

It  is  a  fundamental  me- 
chanical princii)le  in  i)rost he- 
sis  that  the  support  of  a  dental 
fixtui-e  should  be  adequately 
adai^ted  to  the  strain  devolv- 
ing upon  it  in  use.  Thus,  for 
dental  bridges,  there  must  be 
a  sufficient  number  of  nat- 
ural roots  for  abutments,  and 
also  a  dental  plate  the  sur- 
face area  of  which  is  suf- 
ficiently large  to  withstand  t he  foi-ee  ai)i)lied  to  it.  A  healthy  root  will  hear  from 
two  to  three  times—and  in  some  instances  as  much  as  four  times— the  force 
nonnally  applied  to  it,  and  al)utment  teeth  must  be  estimated  to  i)ossess  a 
strength  simihirly  [)roporti()n('(i  to  the  bridges  which  they  arc  to  bear.  Normally 
the  inuc()u.s  membrane  of  the  jaw  beai-s  without  protest  the  pressure  from  a  (l(>ntal 
plate,  provided  the  surface  area  of  the  i)late  is  ijot  too  small.  A  full  ui)i)er  or 
lower  wt  of  teeth  (Fig.  3)  is  sujiported  proi)erly  upon  th(>  area  included  in  the 
usual  outline  for  such  plates,  but  in  partial  dentures  it  is  customarv  to  have  (>ven 
a  Kn'at<T  proportional  area  for  each  tooth.  Unless  provision  is  made  for  this  the 
«upiK)rtinK  Hoft  ti.ssuo— whether  it  be  that  which  immediately  surrounds  the  root 


\ 
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Full  I'ppcr  and  Lower  Artificial  Dentures, 
••an  Textbook  of  I'rostliotic  Dontistrv.") 
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that  carries  the  bridge,  or  whether  it  be  some  other  portion  of  the  mucous  mem- 
brane— responds  to  the  pressure  by  absorption;  and  such  absoii^tion.  I  scarcely 
need  to  add,  must  be  avoided.  This  is  a  matter  which  requires  attention 
in  all  prosthetic  restorations,  the  aim  being  to  distribute  the  pressure  in  such  a 
manner  that  absorption  of  the  tissues  shall  not  take  place. 

Means  of  Retaining  Dental  Prosthetic  Appliances. — The  nature  of  the  suj)- 
port  selected  must  he  such  that  it  will  not  only  bear  the  force  which  mastica- 
tion brings  to  bear  upon  it  through  the  appliance,  but  that  it  will  also  permit 
this  appliance  to  accompHsh  its  work  effectiveh'.  Where  natural  teeth  remain, 
they  are  commonly  utilized  for  the  puipose.  for.  being  fixed  in  the  jaws,  they  liold 
firmly  in  place  any  appliance  that  may  be  anchored  to  them.     For  example, 


Fig.  4. 


Fig. 


Figs.  4  and  5. — Front  and  Profile  View.s  of  the  Face,  to  Show  the  Decided  Cosmetic  Improvement 
Effected  by  the  Introduction  of  Artificial  Teeth.  ("  American  Textbook  of  Prosthetic  Dentistry.") 
Compare  with  Figs.  1  and  2. 

if  the  appliance  is  a  partial  plate  denture,  the  teeth  ser\^e  as  anchorages  for 
clasps  attached  to  the  plate,  these  clasps  surrounding  the  teeth  and  holding  the 
plate  in  contact  with  the  mucous  membrane,  but  yet  not  pemiitting  any  pressure 
to  be  exerted  upon  it.  In  the  case  of  crowns  and  bridges  the  teeth  or  their  roots 
furnish  the  necessary  support.  In  the  case  of  an  edentulous  mouth  it  is  of 
course  necessary  to  depend  on  other  means  than  the  natural  teeth  for  the  reten- 
tion of  the  appUance.  For  example,  a  plate  may  be  made  to  adhere  in  a  fairly 
firm  manner  to  the  roof  of  the  mouth  by  utilization  of  the  forces  of  adhesion  and 
atmospheric  pressure,  and  to  the  lower  jaw  by  utilization  of  the  forces  of  ad- 
hesion and  gra\'ity.  The  successful  co-ordination  of  these  forces,  it  is  true,  calls 
for  considerable  practice  on  the  part  of  the  i^atient,  but  eventually  he  acquii-es  the 
needed  degree  of  skill.  It  mast  be  rememl^ered,  furthermore,  that  the  natui-al 
conditions  in  the  two  regions  mentioned  are  more  favorable  for  the  utilization 
of  this  method  in  one  individual  than  thev  are  in  another,  and  that  consequently 
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the  task  of  learning  how  to  make  effective  use  of  the  artificial  substitute  is 
more  difficult  for  one  person  than  it  is  for  another. 

Restoration  of  Functions  by  Plate  Dentures.— As  the  effect  upon  mastication 
is  the  most  imi)ortant  of  the  sequelse  of  the  loss  of  the  teeth,  this  should  receive 
firet  consideration  on  the  part  of  the  dentist.  In  every  case,  however,  there 
is  more  or  less  of  a  balancing  of  this  with  the  cosmetic  demands  upon  the  appliance. 
The  utilitarian  purposes  of  the  denture  are  served  by  so  arranging  the  artificial 
teeth  that  they  shall  accord  in  general  with  the  plan  of  an  ideal  or  typical  denture; 
the  essential  difference  between  the  two  consisting  in  the  fact  that  the  artificial 
teeth  are  not  fixed  in  the  bone,  but  are  mounted  on  a  movable  base-plate.  (Fig. 
3.)  The  cosmetic  purposes  of  the  denture  are  served  by  selecting  teeth  which 
shall  he  harmonious  with  the  other  features  of  the  patient  as  regards  tempera^ 
ment  and  age,  by  arranging  them  in  a  natural  manner,  and  by  grinding  them  to 
such  an  extent  that  they  shall  exhibit  the  degree  of  wear  which  might  be  expected 
in  a  patient  of  similar  age.  Furthermore,  the  contours  of  the  plate  should  restore 
the  fixed  expression  of  the  face  and  permit  the  facial  movements  of  expression. 
(Figs.  4  and  5.) 

After  the  dentist  has  done  all  that  he  can  in  the  way  of  providing  an  effectively 
constructed  appliance  as  a  substitute  for  the  natural  organs,  the  patient  will, 
in  a  majority  of  cases,  have  to  learn  much  in  order  to  be  able  to  use  it.  It  is 
necessary  for  him  to  actjuire  the  power  of  co-ordinating  the  muscles  of  the 
tongue,  lips,  and  cheeks  in  such  a  manner  that  the  plates  may  be  maintained 
ujion  the  jaws  which  support  them,  that  the  crushing  stress  of  the  levators  of  the 
mandible  shall  not  be  permitted  to  displace  the  plates  but  shall  rather  tend  to 
maintain  them  in  their  places,  and  that  the  food  shall  be  manipulated  between 
the  crushing  surfaces  to  best  advantage. 

If  dental  i)rosthesis  is  to  be  conducted  in  a  successful  manner  careful  con- 
sideration nuist  Ix'  given  to  the  following  matters: — Due  provision  must  be  made 
for  the  maintenance  of  strict  hygiene;  the  materials  used  in  the  mouth  must 
be  in  all  respects  innocuous;  and  both  the  utilitarian  and  the  cosmetic  purposes 
of  the  apj)liance  must  Ix*  kept  fully  in  mind. 


II    THK   MKCH.VNICAL  APPLIANCES   FOR  TREATMENT  OF  CLEFT 

PALATE. 

Introductory  Remarks.— The  sixrch  of  |)ersons  with  congenital  cleft  palate 
is  in  most  ca-scs  seriously  interfered  with.  In  the  formation  of  all  of  the  conso- 
nants except  M,  N,  and  Ng,  normally  the  soft  palate  is  elevated  to  touch  the 
IK»sterior  pharyngeal  wall,  thus  sei)arating  the  oral  and  nasal  cavities.  In  the 
fonnation  of  the  K  and  (J  sounds,  the  dorsum  t)f  the  tongue  arches  up  to  touch 
the  soft  palate.  A  defect  of  the  soft  palate  affects  these  sounds  and  also  im- 
parts to  the  voice  a  na.sal  (|nality  which  is  due  to  inability  properly  to  close  the 
luwil  ehanilHTH.  I'nder  these  circumstances  D  somuls  like  N  and  B  like  K,  and 
the  patient  is  usually  unabh-  to  enunciate  K  aii<l  C  and  oftentimes  also  S,  T, 
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Fig.  6. — Hollow  Rubber-biilb  Obturator. 
Viewed  from  Above.  ("  .\inerican  Textbook 
of  Prosthetic  Deiitistr>'.") 


and  Ch.  WTien  such  patients  acquire  inteUigible  speech,  they  do  so  by  the  use 
of  muscles  other  than  tliose  nomially  used.  It  is  not  uncommon  for  them  to 
speak  so  well  as  to  cause  wonderment.  The  character  of  a  palatal  defect  is  no 
index  as  to  the  nature  of  the  deficiencies  in  speech.     Kingsley  describes  a  case 

in  which  a  patient  pronounced  perfectly 
the  K  and  G  sounds,  which  most  patients 
thus  affected  are  unable  to  pronounce, 
and  he  discovered  that  the  person  did  so 
by  applying  the  tip  of  the  tongue  to  the 
pharyngeal  wall,  and  not  to  the  palate. 
The  compressor  nasi  muscle  is  often  used 
by  patients  to  contract  the  nasal  orifice, 
with  a  view  of  shutting  off  the  sound  from 
the  nasal  passages.  Usually  in  these  cases 
the  muscles  about  the  fauces  and  the 
upper  ])haiynx  are  much  developed,  this  Ix'ing  especially  true  of  the  palato- 
pharyngeus  and  superior  constrictor  muscles. 

The  speech  of  persons  with  acquired  defects  of  the  palate  is  often  worse  than 
that  of  pei-sons  with  congenital  defects,  for,  ha\'ing  learned  to  speak  with  a 
nonnal  structure,  they  find  it  difficult  to  do  so  when  this  structure  becomes 
defective.     But.  when  the  defect 
is  repaired  by  mechanical  means, 
these  ]iatients  at  once  articulate 
satisfactorily. 

It  is  probably  safe  to  say  that, 
in  a  majority  of  the  cases  in 
which  the  patient  can  be  operated 
on  successfully  in  the  fii-st  two 
or  three  yeare  of  life,  surgery 
ofFei*s  possibilities  of  greater  ben- 
efit than  can  be  secured  by  the 
utilization  of  any  mechanical 
device. 

For  full  details  with  regard 
to  the  pathology  and  operative 
treatment  of  cleft  palate,  the 
reader  is  referred  to  the  article  de- 
voted to  this  subject  (Vol.  V.). 

There  are  two  generally  accepted  types  of  appliances  used  for  remedying 
palatal  defects — the  obturator  and  the  artificial  velum.  There  are  fundamental 
differences  in  the  manner  in  which  these  two  appliances  operate  for  the  better- 
ment of  speech. 

The  Obturator. — As  its  name  implies,  the  obturator  is  an  agent  designed  to 
fill  the  opening  of  the  cleft;  it  is  the  older  of  the  two  instruments.  Dr.  William 
Suersen,  in  1S()7.  described  his  obturator  before  theCentral  Association  of  Gemian 


Fig.  7. — Obturator  and  Supporting  Plate  in  Place. 
("American  Textbook  of  Prosthetic  Dentistry.") 
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Fio.  8. — Profile  View  of  Obturator  and 
Supporting  Plate.  ("American  Textbook 
of  Prosthetic  Dentistry.") 


Dentists  at  Hamburg,  and  it  was  he  who  first  put  the  use  of  this  appHance  upon 
a  scientific  basis.  At  the  present  time  instruments  constructed  upon  the  prin- 
ciples enunciated  by  him  are  in  common  use.  The  obturator,  then,  is  an  in- 
strument which  fits  the  cleft  and  restores  the  palatal  vault.  It  is  so  shajjed 
that,  during  the  movements  of  the  sides  of  the  cleft,  the  appliance  continues 
to  remain  in  contact  with  the  parts.  (Figs.  6,  7,  and  8.)  Its  posterior  edge 
does  not  reach  the  pharyngeal  wall  when  the  muscles  are  in  repose,  and  conse- 
quently the  instrument  i)ermits  the  respired 
air  to  pass  properly  through  the  nose.  When 
it  is  necessary  that  the  channel  of  com- 
munication between  the  oral  and  nasal  cavi- 
ties should  be  closed,  contraction  of  the 
superior  constrictor  of  the  pharynx  causes 
the  pharyngeal  wall  to  bulge  forward  and 
come  in  contact  with  the  posterior  extrem- 
ity of  the  obturator.  Such  a  shutting  off 
of  the  oral  cavity  from  the  nasal  cavities  takes  place,  for  example,  when  all  the 
consonants,  except  M,  N,  and  Ng,  are  enunciated.  In  the  production  of  these 
sounds  nasal  resonance  is  necessary,  and  the  passage  of  communication  betw(H»n 
the  mouth  and  the  nose  is  then  left  open  through  the  inactivity  of  the  superior 
constrictor.  The  oral  side  of  the  obturator  furnishes  a  surface  for  the  tongue 
to  touch  when  K  and  G  sounds  are  produced. 

The  Artificial  Velum.— The  artificial  velum,  the  first  use  of  which  is  attributed 
to  Delabarre,  exhibits  its  most  satisfactory  development  in  the  "velum  of 
King.sley "— an  appliance  which  is  in  general  use  at  the  present  time.    The 
artificial  velum  is  constructed  of  soft  flexible  rubber  and 
is  an  attempt  to  imitate  the  missing  tissue  by  means 
of  this  material. 

"The  e.s.sential  requisite  of  an  artificial  velum  is  to 
replace,  as  far  as  possible,  the  natural  form  of  the 
defective  organs  with  such  material  as  ^hall  restore 
their  functions.  Muscular  power  certainly  cannot  be 
given  to  a  piece  of  mechanism,  but  the  material  and 
form  may  ho  such  that  it  will  yi(>ld  to,  and  be  under 
the  control  of,  the  muscles  surrounding  it,  and  thus 
inea.surably  Ix'stow  upon  it  the  function  of  the  organ  it 
represents."     (Kingsley.) 

The  Kingsley  velum  (Fig.  9)  consists  of  two  tri- 
angular flaps,  one  of  which,  the  nasal,  bridges  over 
the  cleft  in  the  soft  palate  and  is  in  r(>lation  with  the 
upiKT  surface  of  its  sides,  while  the  other,  the  oral,  restores  the  palatal  vault 
and  H  m  relation  with  the  lower  surface  of  the  edges  of  the  cl(>ft.  Thes(>  Hai)s 
an-  unit<'d  along  their  median  line,  and  this  line  of  union  occupies  th(>  centric 
of  the  cleft.  The  sides  of  the  upper  flap,  which  extend  about  half  an  inch  Ix'vond 
the  odKcn.  of  the  cleft,  roll  upward,  while  its  posterior  (^ige  curves  downward* and, 


Fig.  9. — Soft-rubber  Ve- 
lum of  the  Kingsley  Pattern. 
Upper  anil  posterior  sur- 
faces. ("  American  Text- 
hook  of  Prosthetic  Den- 
tistry.") 
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approaching  the  phaiyngeal  wall  obliquely,  terminates  about  one-quarter  of  an 
inch  from  it.  (Fig.  10.)  (These  measurements  vaiy  in  different  cases.)  The 
lower  flap  overlaps  the  edges  of  the  cleft  just  as  does  the  upper  one,  but  it  ex- 
tends posteriorly  only  to  the  ba^e  of  the  uvula.  Its  under  surface  is  cun^ed  in 
such  a  manner  as  to  complete  the 
palatal  vault,  and  must  be  of  such 
fonn  that  it  may  be  reached  by 
the  doi-sum  of  the  tongue  in  the 
articulation  of  the  K  and  G 
sounds.  The  edges  of  the  cleft 
occupy  the  groove-like  spaces  Ix"- 
tween  the  flaps,  these  spaces  Ix*- 
ing  of  such  shape  that  the  edges 
of  the  cleft  may  slide  in  them  as 
the  action  of  the  palatal  muscles 
causes  the  edges  to  sej^arate  or 
to  come  together.  At  the  same 
time  the  sides  of  the  groove  hug 
the  cleft  bordei-s  so  tightly  that 
air  IS  not  permitted  to  escape 
between  them.  (Fig.  11.)  The 
posterior  portion  of  the  upper 
flap,  which  becomes  very  thin  and 
flexible  at  the  extreme  edge,  is 
extended  until  it  nearly  touches 
the  posterior  pharyngeal  wall. 
While  the  [lalatal  nniscles  are  in  repose  the  air  current  can  pass  readily  through 
the  nose,  but,  when  these  muscles  contract,  the  edges  of  the  cleft  are  borne 
upward  and  backward  and  the  soft-rubber  velum  is  carried  up  by  them,  its 
posterior  edge  being  brought  agauist  the  wall  of  the  pharynx  which  bulges  out 
to  meet  it  through  the  contraction  of  its  superior  constrictor  muscle.     If  the 

artiflcial  palate  is  to  be  seniceable 
it  must  he  adjusted  by  the  palatal 
muscles  until  it  is  cajjable  of  pre- 
venting the  passing  of  air  into  the 
posterior  nares. 

From  this  description  it  should 
be  possible  to  understand  the  man- 
ner in  which  the  artificial  velum 
operates.  Thus,  for  example,  when 
the  palatal  muscles  are  in  repose  the  artificial  velum,  owing  to  the  fact  that  it 
does  not  under  these  conditions  extend  to  the  pharyngeal  wall,  j^ermits  respi- 
ration to  be  carried  on  through  the  nose  and  sounds  that  require  nasal  resonance 
to  l>e  articulated.  On  the  other  hand,  when  these  muscles  contract,  as  they  do 
during  deglutition,  the  opening  into  the   posterior  nares  is  completely  closed. 


Fig.  10. — Soft-rubber  Velum  and  Supporting  Plate  in 
Place,  (".\meriean  Textbook  of  Prosthetic  Dentistry'.") 


Fio.  11. — Profile  View  of  Soft-rubber  Velum  aiid 
Supporting  Plate.      (Ottolengui.) 
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Fig.  12.  —  Velum-Obturator  of  Case. 
Upper  and  sectional  views.  ("American 
Textbook  of  Prosthetic  Dentistry.") 


I-"h;.  13. — Case's  Obturator- Velum.     Antero-posterior  sections. 
("  American  Textbook  of  Prostlietic  Dentistry. 


It  is  also  completely  closed  during  the  articulation  of  the  K  and  G  sounds, 
both  of  which  sounds  require  such  complete  closure. 

The  Obturator-Velum. — Within  the  last  few  years  Dr.  Calvin  S.  Case  has 
presented  a  new  artificial  palate  which  has  been  called  an  ''obturator- velum" 

because  it  combines  the  principles  of  both 
appliances.  (Figs.  12-15.)  Dr.  Case  de- 
scribes the  instrument  in  the  following 
terms:* — "Through  a  desire  to  take  advan- 
tage of  the  benefits  conferred  l^y  a  soft- 
rubber  appliance  on  the  one  hand,  and  by 
a  hard-rubber  obturator  on  the  other,  and 
at  the  same  time  to  avoid  the  possibilities 
of  the  final  inefficiency  of  the  one  and 
the  difficulties  in  construction  and  adjust- 
ment })resented  by  the  other,  has  arisen 
the  present  artificial  |)alate,  which  it  is  the  object  of  this  paper  to  present. 

"It  es.sentially  consists  of 
a  form  of  palate  which  can 
first  be  made  of  soft  rubber 
and  which  possesses  all  the 
advantages  of  the  Kingsley 
velum,  but  which,  when  the 
patient  has  become  accustomed  to  it  in  its  flexible  state  and  when  its  form  is  an 

assured  success,  may  be  exchanged  for  one  of 
harder  consistency  —  one  that  is  obtained  by 
packing  the  same  cast  in  which  the  soft-rubber 
palate  was  vulcanized  with  another  quality  of 
rubber.  There  will  thus  be  produced  a  hard- 
rubber  palate,  one  which  possesses  all  the  advan- 
tages of  a  perfect  obturator. 

"If  made  of  soft  rubber,  the  first  palate  can 
be  worn  without  irritation  or  inconvenience  (as 
regards  speech) ;  after  which  the  desired  changes 
in  its  form,  such  as  are  nearly  always  required  to 
perfect  the  palate,  can  be  easily  made  by  slightly 
enlarging  or  contracting  the  metal  mould  in 
which  it  was  originally  vulcanized. 

"Those  who  are  familiar  with  the  Kingsley 
palates— which,  I  am  pleased  to  say,  I  have  used 
with  great  satisfaction  in  my  practice  for  over 
twenty  yoars— will  remember  that  the  veil  or  posterior  portion  of  the  palate 
w  sastained  by  cxtJ-nding  the  crntral  thickened' portion  into  it,  and  that  from 
thi.s  |K)int  it  i.s  gradually  flattened  to  a  (•om|)aratively  thin  edge,  where  it  is  more 

•Slightly   modified    in    a    few  places  by  the   author  with   the  object  of  securing  greater 
cwftrncM. 


Fio.  14.— Caao's  Obturator-\'cluin 
h>  PcMiiion.  ("Ameriran  Textbook 
of  PrcMthctic  DentiMtry.") 
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or  less  curved  in  conforniity  to  the  pharyngeal  wall,  against  which  it  is  intended 
to  rest  during  the  contraction  of  the  pharyngeal  and  the  palatal  muscles. 

"In  this  particular  the  Kingsley  palate  is  quite  different  in  fomi  from  the 
palate  I  am  about  to  describe,  in  that  the  central  part  of  the  latter  is  thin, 
while  the  edge  of  the  veil  has  the  form  of  a  solid  roll  about  one-fifth  of  an  inch 
in  diameter,  or,  preferably,  that  of  a  three-sided  prism  with  rounded  margins, 
so  that  its  outer  flattened  surface  exactly  and  firmly  fits  the  pharj^ngeal  walls 
when  the  muscles  are  in  a  contracted  state. 

"In  extensive  clefts  the  borders  of  the  veil  extend  forward  along  the  lateral 
walls  of  the  pharynx  and  posterior  nares,  and,  becoming  thinner,  form  the 
borders  of  the  nasal  extensions 
which  re.st  upon  the  floor  of 
the  nares. 

"When  the  cleft  does  not 
extend  into  the  hard  palate, 
the  veil  is  shaped  in  a  similar 
manner,  but  with  the  nasal 
portion  abridged  to  meet  the 
requirements  of  the  case. 

"When  the  cleft  extends 
into  the  hard  parts,  the  body 
of  the  palate,  which  covers  the 
borders  of  the  cleft  and  forms 
the  lateral  wings  on  the  roof 
of  the  mouth,  should  not  ex- 
tend back  of  the  attachments 
of  the  bifurcated  velum  palati, 
nor  in  any  way  interfere  with 
the  free  action  of  the  muscles ; 
neither  should  it  extend  upon 
the  roof  of  the  mouth  any 
farther  than  is  necessary  to 
give  a  finn  seating  for  the 
palate.  This  portion  should  be  about  as  thick  as  an  ordinary  rubber  plate,  being 
thinned  along  its  oral  borders  and  thickened  to  form  the  nasal  borders. 

"There  are  a  number  of  important  advantages  in  the  form  of  palate  which  I 
have  here  described,  even  when  it  is  made  of  flexible  mbber  and  is  used  for  the 
purposes  of  a  velum.     These  advantages  are: — 

"  First.  The  early  deterioration  of  the  rubber,  which  causes  the  thin  edges  of 
the  veil  to  curl  over,  is  entirely  prevented.  When  the  curhng  occurs,  as  it 
frequently  does  with  ordinary'  vela,  the  usefulness  of  the  palate,  as  regards  speech, 
is  impaired  in  direct  proportion  to  the  extent  to  which  it  permits  the  escape 
of  air  at  the  curled-up  portions  of  the  lx)rder. 

"Second.  The  heav-y  border  of  the  veil  is  sufficiently  yielding  and  flexible 
to  be  worn  with  comfort  if  properly  fitted,  and  it  also  presents  sufficient  stability 


Fig.  15. — Sectional  View  of  Head  with  Case's  Obturator- 
Velum  in  Position.  The  diagram  shows  the  relation  of  its 
posterior  edge  to  the  bulging  of  the  pharj-ngeal  wall  caused  by 
the  contraction  of  the  superior  constrictor  muscle.  ("Ameri- 
can Textbook  of  Prosthetic  Dentistry.") 
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and  breadth  of  surface  to  permit  firm  contact  of  the  parts  when  the  pharyngeal 
muscles  close  the  naso-pharyngeal  opening. 

"Third.  In  more  or  less  extensive  clefts  the  thin  central  portion  that  tends 
forward  into  th(>  body  of  the  artificial  palate,  permits  a  resilient  yielding  of 
the  lateral  portions  of  the  body,  and  this  yielding  frequently  allows  the  surgeon 
to  spring  the  appliance  into  place  in  such  a  manner  that  its  irregular  borders, 
which  should  adapt  themselves  accurately  to  the  parts  upon  which  they  rest, 
will  hold  it  in  position  without  the  aid  of  a  supporting  plate.  Whenever  this 
can  be  accomplished  with  the  artificial  palate  in  its  soft  form,  one  may  con- 
fidently expect  that  the  same  result  will  be  attained  when  the  hard  form  of 
palate  is  substituted." 

Except  in  a  few  instances  in  which  Case's  velum-obturator  does  not  require 
it,  all  tyi^es  of  artificial  palates  are  supported  in  place  by  being  attached  to 
dental  plates,  preferably  those  of  metal.  (See  Figs.  7  and  10.)  Frequently, 
in  cases  of  cleft  palate,  certain  teeth  are  missing  in  the  dental  arch,  and  this  is 
usually  the  case  when  the  cleft  passes  through  the  arch  anteriorly.  The  places 
of  such  missing  teeth  should  be  supplied  by  artificial  ones  attached  to  the  plate. 
When  no  teeth  are  missing,  the  plate  is  made  only  of  sufficient  size  to  carry  the 
artificial  palate,  and,  in  order  to  secure  its  stability,  it  is  anchored  by  means  of 
clasps  to  selected  natural  teeth.  The  clasps  employed  are  made  of  spring- 
temj^ered  j)latinous  gold,  and  one  such  clasp  fits  a  molar  tooth  on  each  side  of  the 
mouth.  It  is  a  better  arrangement  to  adjust  gold  cap-crowns  over  the  anchorage 
teeth  and  to  fit  the  clasps  around  these  crowns,  for  by  this  arrangement  the 
teeth  will  be  protected  from  the  mechanical  abrasion  of  the  clasps.  The  plate 
completely  covers  any  cleft  that  may  exist  in  the  hard  palate,  and  to  its  posterior 
end  is  attached  the  obturator  or  the  velum.  If  the  cleft  involves  only  the  soft 
palate,  the  plate  should  extend  posteriorly  beyond  the  beginning  of  the  cleft, 
and  the  artificial  palate  should  be  attached  to  the  upper  surface  of  the  extension 
by  a  bolt  or  a  headed  pin.  Gold  and  iridio-platinum  are  preferred  as  the  materials 
for  the  plate. 

Owing  to  the  impossibility  of  making  a  useful  classification  of  acquired 
defects  of  the  i)alate,  by  reason  of  the  fact  that  no  two  cases  present  the  same 
features,  it  is  not  practicable  to  discuss  the  ai)pliances  which  may  be  employed 
for  their  treatment  except  in  the  most  general  manner.  In  the  case  of  a  simple 
[M-rforation  of  the  hard  i)alate,  a  dental  plate  covering  the  roof  of  the  mouth 
and  iM-aring  a  i)lug  that  accurately  fits  the  opening  is  all  that  is  generally  believed 
to  be  necessary.  There  are  many  surgeons,  however,  who  now  regard  it  as  being 
winernot  to  fit  aphig  into  the  opening,  as  the  pressure  exerted  by  the  plug  causes 
al>sor|)iion  of  the  bord(-rs  of  the  ojx'ning  and  thus  leads  to  an  increase  in  its  size. 
The  better  course,  as  they  Ix-lieve,  is  to  aim  at  effecting  a  closure  of  the  open- 
ing by  the  application  of  an  accurately  fitting  plate  to  the  vault  of  the  mouth. 
It  is  i)ointe<l  out  that  Nature,  when  thus  aided  byartificial  means,  often  reduces 
a  defect  of  this  kind  to  a  minimum. 

When  the  soft  tissues  alone  are  involved  recourse  may  be  had  either  to 
the  hollow  bulb  obturator  or  to  any  form  of  substitute  specially  designed  for  the 
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requirements  of  the  case  in  hand.  The  general  principles  already  outlined  for 
the  use  of  obturators  in  congenital  cases  wall  be  found  useful  in  the  treatment  of 
the  acquired  defects. 

Impressions  for  cases  of  cleft  palate  are  difficult  to  take,  and  it  is  unnecessary 
to  describe  the  technique  of  taking  them  in  a  work  of  this  character.  Suffice  it 
is  to  say  that  the  difficulty  of  securing  an  imprint  of  the  sides  of  the  cleft  of  the 
soft  palate  when  they  are  in  repose  is  due  to  their  extreme  sensitiveness.  When 
the  impression  material,  plaster  of  Paris,  is  introduced,  the  palatal  muscles 
contract,  raise  the  sides  of  the  cleft,  bring  them  nearer  together  and  cause  their 
edges  to  become  thicker.  The  model  secured  from  such  an  impression  must  be 
altered  subsequently  to  overcome  these  defects.  In  fissure  of  the  hard  palate, 
there  is  no  necessity  for  including  its  sides  in  the  impression,  especially  as  some 
of  the  plaster  may  thus  be  forced  through  the  opening  into  the  nasal  cavities, 
from  which  region  it  is  not  always  easy  to  dislodge  it.  This  danger  may  be 
avoided  by  filling  the  opening  with  cotton,  or  by  laying  a  narrow  strip  of  bibulous 
paper  over  the  plaster  before  it  is  applied,  the  paper  preventing  the  forcing  of 
plaster  through  the  fissure. 

The  Kingsley  velum  is  constructed  of  soft  vulcanite,  this  material  being  cast 
in  type-metal  moulds  which  are  preserved  in  order  that  new  vela  may  be  easily 
made.  A  model  of  gutta-percha  is  first  made  on  the  plaster  cast,  and  when  this 
has  been  found  satisfactory,  after  frequent  trial  in  the  mouth,  it  is  used  for  obtain- 
ing the  type-metal  moulds.  The  soft  rubber  must  be  specially  prepared  for  such 
purposes  and  it  must  be  carefully  vulcanized,  or  it  will  become  worthless  in 
a  short  time. 

The  obturator  is  in  the  form  of  a  hollow  bulb  of  hard  rubber.  This  gives  it 
lightness  and  the  hard  rubber  is  ver\'  durable.  In  order  to  get  a  model  for  it  the 
following  steps  are  necessary-: — The  supporting  plate  having  been  made,  to  its 
posterior  portion  is  attached  a  wire  loop  about  which  is  formed  a  lump  of  soft 
modelling  compound.  This  portion  is  made  ver\'  soft  by  heating  and  is  then 
carried  quickly  to  the  spot  in  the  mouth  where  it  is  to  be  moulded,  the  patient 
being  requested  to  swallow  several  times  while  the  material  is  being  pressed  into 
shape.  By  this  means  the  palatal  muscles  give  it  approximately  its  proper  form. 
Afterward,  however,  it  will  be  necessarv^  to  do  a  certain  amount  of  trimming. 
Thus,  for  example,  the  upper  surface  needs  to  be  trimmed  flat,  while  the  lower 
or  oral  surface  must  be  trimmed  in  such  a  manner  that  it  shall  complete  the 
vault  of  the  mouth  and  at  the  same  time  be  within  reach  of  the  tongue  when  it  is 
necessary  to  pronounce  the  K  and  G  sounds.  Finally,  the  sides  and  posterior 
edge  must  also  be  slightly  trimmed,  as  the  muscles  cannot  completely  shape  these 
surfaces.  The  model  thus  obtained  is  duplicated  in  vulcanite  as  a  hollow  bulb 
by  first  obtaining  a  plaster  matrix  in  an  ordinarv'  dental  flask,  and  by  placing 
in  this  a  bag  of  vulcanizable  rubber  made  from  sheet  rubber,  in  approximately 
the  shape  of  the  model,  the  bag  being  sealed  and  being  about  three-quarters  full 
of  water.  In  the  process  of  vulcanizing,  this  water  is  converted  into  steam,  by 
the  expansion  of  which  the  bag  is  made  to  fill  the  matrix.  After  the  vulcanizing 
is  completed  this  water  is  removed  and  the  holes  are  plugged  up. 
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Relative  Advantages  of  Oburators  and  Vela. — Were  it  not  for  the  fact  of 
the  deterioration  of  the  soft  rubber  of  which  artificial  vela  are  constructed,  it 
is  likely  that  this  appliance  would  be  preferred  to  the  obturator  in  most  cases 
of  cleft-palate,  because  with  it  patients  speak  more  nearly  in  a  normal  manner. 
The  length  of  life  of  a  velum  varies  from  three  months  in  some  mouths  to  two 
years  in  others,  being  largely  dependent  upon  the  state  of  cleanliness  in  which 
it  is  kept.  Its  durability  depends  also  upon  the  quality  of  the  rubber  employed 
and  upon  the  care  with  which  it  has  been  vulcanized. 

Patients  are  not  only  able  to  speak  in  a  more  nearly  normal  manner  with  a 
velum  than  with  the  obturator,  but  it  has  been  ascertained  by  experience  that 
they  more  rapidly  acquire  speech  with  this  type  of  appliance.  It  is  also  a  clinic- 
ally observable  fact  that  the  tissues  in  the  vicinity  of  the  cleft  are  usually  in  a 
slightly  inflamed  condition  from  contact  with  the  food  and  from  the  abnormal 
manner  in  which  air  passes  over  these  parts.  Tissues  in  such  a  state  take  more 
kindly  in  the  beginning  to  the  soft  than  to  the  hard  rubber  appliance.  Most 
patients,  after  they  have  once  learned  to  speak  with  a  velum  and  have  become 
accustomed  to  the  presence  of  a  foreign  body  in  the  part,  are  soon  able  to  speak 
well.  A  properly  designed  obturator,  constructed  of  hard  rubber,  is  indestructible 
and  may  bo  looked  upon  as  a  permanent  appliance. 

Age  at  Which  an  Artificial  Palate  Should  be  Introduced. — While  it  is  ad- 
vantageous to  introduce  the  artificial  palate  as  early  in  life  as  possible,  in  order 
that  the  patient  may  acquire  the  use  of  it  during  the  formative  period  of  speech 
and  thus  have  only  a  few  incorrect  methods  of  speech  to  unlearn,  yet  expediency 
seldom  warrants  its  introduction  before  the  sixth  or  seventh  year.  By  this 
time  the  first  permanent  molars  have  erupted  and  can  serve  as  a  secure  means 
of  attachment  for  the  plate  carrying  the  palate.  Furthermore,  before  this  time 
the  patient  is  unable  to  appreciate  the  purpose  of  the  appliance. 

The  successful  use  of  an  artificial  palate  depends  primarily  upon  its  being 

constructed  of  a  form  that  will  meet  the  requirements  of  the  case  in  hand;  but 

a  no  less  important  consideration  is  the  acquisition, .  on 

the  part  of  the  patient,  of  the  ability  to  use  it  properly. 

The  cultivation  of  proper  muscular  co-ordination  de- 

-A      pends  largely  upon  the  patient's  ambition,  upon  his  or 

Fig.  16. —Artificial  Palate     her  mental  Calibre,  and  upon  proper  training  in  the  es- 

ting  Suction.   X"'soft^bI     tabUshmcnt  of  correct  speech  habits.     Many  a  correctly 

b«.r  tennination  to  allow     constructcd  appliance  has  been  discarded  as  valueless 

movi-niKiit  of  muscles  of  the  .  , 

itoft  palate.  RuhbtT-tippcd     bccausc  the  patient  did  uot  pcrsevcrc  in  learning  to  usc  it. 
tr"up,K,rt  tT.T'^appnlncc'!  Various  means  have  been  utilized  in  teaching  pa- 

siilrtin  '""'  ^'™""*"»"''"  tients  to  speak  with  an  artificial  palate.  In  the  case 
of  a  young  person,  the  mother,  if  she  possess  a  fair 
degree  of  ambition,  is  in  a  position  to  do  the  most  in  this  matter.  The  imita- 
tive faculty  will  enable  the  child  to  learn  correct  speech  from  its  mother  more 
readily  than  from  any  other  source.  Reading  aloud  for  a  half-hour  each  day 
and  Hinging  for  a  fjuarter  of  an  hour  daily  arc  very  useful  means  in  this  direc- 
tion.    In  the  case  of  an  older  child  whose  speech  habits  are  formed,  or  in  that 
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Fig.  1 7. — .Artificial  Palate 
for  the  Xew-bom,  Permit- 
ting Suction.  A,  Soft-nib- 
ber  termination.  Rubber- 
tipperl  springs  entering 
posterior  nares  to  support 
appliance.  (Claude  and 
Francisque   Martin.) 


of  an  adult,  the  services  of  a  trained  elocutionist  will  often  be  very  beneficial. 
Kingsley  suggests  the  study  of  some  foreign  language  as  especially  valuable  in 
this  connection,  for  the  person  has  to  learn  new  sounds  and  in  so  doing  forgets 
in  some  measure  the  old  methods  of  speech.  In  a  majority  of  the  eases  of 
acquired  defects  of  the  palate,  no  special  training  is  necessary  after  the  defect 
has  once  been  remedied. 

Mechanical  Appliances  for  Cleft  Palate  in  the  New-bom. — ^The  high  rate  of 
early  mortality  of  infants  bom  with  cleft  palate  is  due  to  two  facts:  fii-st,  that 
they  cannot  swallow  sufficient  food,  the  cleft  permitting  its  regurgitation  through 
the  nose;  and  second,  that  they  are  not  able,  by  reason  of  the  defect,  to  exert 
the  suction  necessary  in  nursing  the  mother,  especially 
if  the  lip  is  fissured  at  the  same  time.     It  is  evident  that 
correction  of  these  defects  should  be  undertaken  at  an 
early  time,  and,  where  surgical  intervTntion  cannot  be 
instituted,  the  use  of  some  mechanical  device  is  indi- 
cated. 

Frequently,  simple  suturing  of  the  lip  will  enable  the 
child  to  nurse,  and  it  soon  learns  to  manipulate  its 
tongue  so  as  to  close  up  the  palatal  opening  in  suck- 
ing and  in  deglutition.  In  some  instances,  if  the  bottle 
is  provided  with  a  nipple  long  enough  to  reach  into  the  pharynx,  the  infant 
may  be  nourished  in  this  manner,  and  in  many  cases  it  learns  how,  despite  these 
defects,  to  obtain  from  the  bottle  enough  nourishment  to  sustain  itself. 

Various  devices  for  closing  the  palatal  opening  during  nursing  have  been 
suggested — devices  which  are  varied  accordingly  as  the  infant  is  to  nurse  at  the 
breast  or  from  the  bottle. 

Wamekros  presented  to  a  medical  society  in  Berlin  what  is  believed  to  be 
an  example  of  the  first  attempt  to  make  an  appliance  for  this  purpose,  and  at  a 
still  later  date  Delair  and  Martin  proposed  somewhat  similar  appliances.  A 
brief  description  of  that  of  Martin  here  follows:*  — 
The  appliance  consists  of  a  plate  of  hard  Milcanite 
which  closely  fits  the  palatal  vault,  bridges  the  cleft, 
and  terminates  posteriorly  in  a  soft-rubber  edge  capable 
of  performing  to  some  extent  the  functions  of  the  nat- 
ural velum.  (Fig.  16.)  During  nursing  the  appliance 
is  held  LQ  place  by  gold  springs  which  terminate  in 
soft-rubber  balls,  4-5  mm.  in  diameter,  the  springs 
being  arranged  to  enter  the  posterior  nares  (Fig.  16) 
or  to  pass  fonvard  into  the  fissure  from  behind  (Fig. 
17),  while  the  soft-rubber  extremities  sustain  the 
apparatus  by  gently  pressing  on  the  nasal  floor.  In  another  method  sug- 
gested the  support  is  afforded  by  soft-mbber  projections  that  fit  the  edges 
of  the  cleft.  (Fig.  18.)  These  apphances  are  suitable  for  cases  without  hare-lip 
or  where  the  lip  has  been  sutured. 

*  Le  Laboratoire.  Nov.  3d,  1907,  p.  702. 


Fig.  18.— -Artificial  Palate 
for  the  New-bom,  Permitting 
Suction.  A,  Soft-rubber  ter- 
mination. Retention  by  at- 
tachment over  the  sides  of 
the  cleft.  (Claude  and  Fran- 
cisque Martin.) 
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•  Martin  has  described  another  appliance  which  he  employed  in  a  case  of  divided 
palate  with  double  hare-lip.  In  this  appliance,  the  palatal  portion  of  which 
is  similar  to  that  already  described,  he  has,  on  account  of  the  extreme  lack  of 
substance  of  the  upper  lip,  constructed  an  artificial  upper  lip  of  soft  rubber. 
This  artificial  lip  is  hollow,  is  filled  with  water  in  order  that  it  may  be  pliable, 

and  it  extends  to  the  posterior  extrem- 
ity of  the  maxilla.  Against  this  the 
little  patient  can  press  the  lower  lip 
and  can  thus  exert  the  suction  neces- 
sary in  nursing. 

When  from  any  cause  the  infant  is 
to  be  bottle-fed,  it  is  only  necessary  to 
interpose  between  the  nipple  and  the 
palatal  fissure  a  plate  which  will  cover  in 
the  latter.  For  purposes  of  convenience 
this  may  be  attached  to  the  nipple. 
Coles*  suggests  attaching  to  the  nipple  a  properly  shaped  piece  of  semi-flexible 
rubber  which  will  adapt  itself  over  the  palatal  fissure;  Martin, f  on  the  other 
hand,  attaches  to  the  nipple  a  palate  constructed  in  a  manner  similar  to  that 
described  above,  except  that  the  means  of  attachment  to  the  patient  are  omitted, 
and,  instead  two  upward  projections,  which  are  attached  at  the  anterior  border, 
rest  upon  the  alveolar  process  and  prevent  the  backward  displacement  of  the 
appliance.     (Fig.  19.) 


Fig.  19. — Artificial  Palate  for  New-bom, 
Permitting  Suction.  Attached  to  rubber  nipple. 
A,  Projections  resting  on  front  of  alveolar  proc- 
ess to  fixate  appliance;  B,  rubber  nipple; 
C,  soft-rubber  termination.  (Claude  and  Fran- 
cisque  Martin.) 


III.  PROSTHETIC  RESTORATION  OF  THE  FACE,  INCLUDING  ARTI- 
FICIAL NOSES,   LIPS,  EARS,  TONGUE,  AND  LARYNX. 

One  of  the  most  useful  fields  of  plastic  surgery  is  the  repair  of  defects  incident 
to  the  loss  of  tissue  about  the  face.  Because  this  portion  of  the  body  is  expost-d 
to  view,  the  deformities  of  the  face  resulting  from  accident  or  disease  frequently 
consign  the  unfortunate  victims  to  lives  of  seclusion,  or  they  are  compelled  to 
wear  unsightly  bandages  or  masks  when  mingling  with  their  fellow-men.  When, 
from  the  great  extent  of  the  repair  recjuired  or  for  any  other  contraindicating 
reason,  it  is  not  possible  to  remedy  these  defects  by  surgical  means,  it  is  frequently 
IK)ssib)e  to  disguise  the  deformity  effectively  by  an  artificial  substitute  for  the 
missing  i)arts.  Hut  whenever  there  is  a  choice  between  the  two  means,  surgical 
restoration  should  be  given  the  preference,  for  no  artificial  substitute  can  ever 
pn-iwrjt  the  appearance  of  constituting  a  vital  part  of  the  organism. 

1.  Artificial  Noses.— The  part  of  the  face  which  most  commonly  requires 
artificial  re.stomtion  is  the  nose.  The  prominence  of  this  feature  probably  ex- 
IMiw-s  it  to  accident  more  frequently  than  any  other  portion  of  the  face.  The 
njusal  bones,  furthermore,  are  often  the  seat  of  syphilitic  necrosis,  which  generally 
involves  the  vomer  and  the  hard  palate  at  the  same  time.  Under  such  circum- 
*  "  On  Dcfomiitieii  of  the  Mouth.."  f  Q-p,  cU.,  p.  706. 
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stances,  the  superincumbent  soft  parts — in  the  event  of  their  ha\4ng  escaped 
destruction — are  left  unsupported,  and  they  consequently  sink  into  the  nasal 
chambers.  In  23  cases  of  destruction  of  the  nose,  reports  of  which  were  found  in 
various  publications,  the  causative  factor  was  not  stated  in  12.  In  the  remaining 
11  cases  the  loss  was  due  in  2  instances  to  cancer,  in  4  to  gunshot  wounds, 
and  in  5  to  lupus.  In  those  cases  in  which  the  loss  has  been  caused  by  lupus, 
by  cancer,  or  by  one  of  the  less  serious  forms  of  trauma,  the  destruction  is  usually 
confined  to  the  soft  tissues,  while  in  cases  of  syphilitic  disease  and  of  gunshot 
injuries  the  damage  done  is  apt  to  destroy  the  skeletal  support.  In  cases  of 
the  latter  nature  the  na^al  opening  is  ver\'  likely  to  be  blocked  by  cicatricial 
tissue,  and  ameUoration  of  this  condition  may  be  required  as  well  as  interference 
for  cosmetic  purposes.  The  surgeon  is  sometimes  obliged  to  choose  between 
rhinoplasty  with  a  metallic  support  and  the  application  of  an  artificial  nose. 

Artificial  noses  have  been  constructed  of  \'ulcanite,  of  celluloid,  of  porcelain, 
and  of  various  metals.  \'ulcanite  is  in  most  common  use  for  this  purpose  as 
it  is  easily  moulded  into  form,  is  light,  and 
can  be  painted  to  give  it  a  natural  appear- 
ance under  ordinary  conditions.  Its  opacity 
and  the  opaque  nature  of  the  paint  used  in 
coloring  it  are  the  most  serious  drawbacks 
to  its  use.  Celluloid  was  used  by  Kingsley, 
by  Bruck,  and  by  Henning,  but  Martin 
found  that  it  underwent  disintegration, 
and  that,  if  the  artificial  nose  were  made 
very  thin,  it  would  warp  out  of  shape  after 
a  time.  The  various  metals,  w^th  the  ex- 
ception of  aluminum,  are  as  a  whole  too 
heavy,  and  do  not  hold  the  paint  well. 
Porcelain  has  been  used  by  Martin,  who 
prefei-s  it  to  other  materials  when,  in  a 
given  case,  its  weight  is  not  a  contraindica- 
tion to  its  use.  He  also  prefers  it  on  account 
of  its  translucency — a  characteristic  which  makes  it  possible  to  obtain  the  best 
cosmetic  results.  The  great  amount  of  skill  necessar\'  to  color  and  bake  porcelain 
is  a  serious  drawback  to  its  general  employment. 

Various  means  of  attachment  have  been  utilized  for  holding  an  artificial 
nose  in  place,  and  these  of  course  differ  according  to  the  conditions  of  each  case. 
The  device  most  commonly  used  is  one  in  which  the  artificial  nose  derives  its 
support  in  part  from  the  floor  of  the  nasal  cavity,  and  in  part  from  a  spectacle 
frame  to  which  the  upper  end  of  the  appliance  is  attached.  By  this  arrange- 
ment most  of  the  weight  of  the  appliance  is  borne  by  the  supports  in  the 
nasal  ca\'ity,  the  spectacle  frame  assisting  and  serving  to  maintain  the  edges  of 
the  nose  in  contact  with  the  borders  of  the  gap  in  the  tissues.  The  spectacle 
frame  may.  in  certain  cases,  ser\^e  another  useful  purpose,  \'iz.,  that  of  concealing 
the  line  of  contact  between  the  artificial  nose  and  the  living  tissue.     The  fmmes 


Fig.  20. — Patient  with  Partial  Loss  of  Nose. 
(Baird:    The  Dental  Cosmos.) 
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may  hold  either  plain  glass  or  such  lenses  as  the  patient  requires.  Commonly 
the  spectacle  frames  in  ordinary  use  will  not  be  heavy  enough  to  support  the 
appliance,  this  being  especially  true  if  the  nose  is  of  large  size  or  heavy.  Under 
these  circumstances  special  frames  with  heavy  ear-pieces  must  be  obtained. 
Frequently  the* intranasal  support  may  be  made  either  in  the  form  of  a  tube 
(of  gold,  iridio-platinum,  or  block  tin)  through  which  the  respiratory  current 
may  pass,  or  in  that  of  a  flattened  piece  of  metal.  The  point  of  bearing  must 
be  broad  in  order  that  the  weight  of  the  artificial  nose  may  be  as  equally  dis- 
tributed as  possible.  This  is  a  very  impor- 
tant consideration,  not  only  from  the  stand- 
point of  the  comfort  of  the  patient,  but 
also  in  order  that  the  pressure  may  not 
cause  absorption  of  the  tissue  or  incite  irri- 
tation. It  is  also  essential  that  the  lower 
rest  should  accurately  fit  the  surface  upon 
which  it  is  placed,  as  this  will  reduce  to  the 
minimum  the  possibility  of  irritation.  It 
is  self-evident  that  the  supporting  pro- 
jection nmst  be  of  a  form  which  will  readily 
permit  the  wearer  to  remove  the  nose  and 
to  restore  it  to  its  place. 

Another  means  of  maintaining  the  nose 
in  situ  is  by  the  use  of  spring-like  supports 
which  enter  the  nasal  opening  when  sprung 
together,  and  which  open  out  when  the 
pressure  is  withdrawn,  thus  holding  the  apparatus  upon  the  face.  This 
form  of  support  is  especially  suitable  for  cases  in  which  there  is  a  large  external 
orifice,  and  for  those  in  which  the  bridge  of  the  nose  is  still  preserved — that  is,  in 
cases  in  which  a  spectacle  frame,  if  required,  would  have  to  be  placed  too  low 
to  look  natural ;  it  is  also  suitable  for  cases  in  which  a  small  portion  of  the  nose 
is  missing  or  in  which  the  upper  lip  is  intatt. 

If  the  artificial  nose  is  very  light  these  supports  may  rest  against  the  external 
walls  of  the  nasal  fossae,  and  they  should  be  very  broad  where  they  are  in  contact 
with  the  mucous  membrane  of  this  region.  They  should  be  so  adjusted  that 
they  exert  a  pressure  only  just  sufficient  to  hold  the  appliance  in  place.  It  is 
also  important  to  make  sure  that  the  mucous  membrane,  at  the  points  where  the 
pressure  is  made,  is  in  a  perfectly  healthy  condition  and  therefore  not  likely  to  be 
irritated  by  the  pressure  thus  exerted  upon  it.  The  supports  may  be  made  of  an 
alloy  of  platinum  and  gold  so  shaped  as  to  fit  the  surface,  or  their  ends  may  be 
covered  with  vulcanite  to  which  a  similar  shape  has  been  given. 

In  a  case  descrik'd  by  Schwartz*  hook-like  projections  of  ordinary  vulcanite 
restc'd  on  the  floor  of  the  nasal  fossa?,  while  springs  tipped  with  hard  vulcanite 
rcHted  in  contact  with  the  inner  surface  of  the  nasal  bones  and  thus  held  the 
apparatus  in  place. 

*  Le  Laboratoire,  Nov.  11th,  1906,  p.  671. 
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In  some  cases  the  teeth  may  furnish  a  lower  point  of  support  for  the  artificial 
nose.  Ordinarily,  this  is  possible  only  when  the  nasal  and  oral  cavities  communi- 
cate. A  plate,  which  is  fitted  about  and  attached  to  the  teeth,  bears  a  metallic 
projection  which  enters  the  nasal  chamber,  and  this  forms  the  support  of  the  nose. 
The  superiority  of  this  mode  of  attachment  is  to  be  found  in  the  fact  that  it 
affords  great  stability  for  the  artificial  substitute.  In  some  cases  in  which  no 
opening  existed  between  the  mouth  and  the  nasal  ca\ity,  Martin  has  perforated 
the  soft  tissue  at  the  junction  of  the  lip  and  alveolar  process  to  provide  for  the 
passage  of  a  support  from  the  plate. 

In  many  cases  that  require  the  application  of  an  artificial  nose  it  has  been 
found  necessary  at  the  same  time,  on  account  of  the  presence  of  a  perforation 
of  the  hard  palate,  to  fit  a  suitable  obturator.  The  latter  instrument  provided 
still  another  means  of  attachment  for  the  artificial  nose, — one  which  has  been 
utilized  by  Wildman,*  Hoopes.f  and  Martin.  J  The  method,  however,  although 
offering  a  secure  means  of  retention,  is  open  to  the  serious  objection  that  move- 
ment is  transmitted  to  the  nose  during  mastication.  Martin  has  two  ways  of 
overcoming  this  difficulty:  In  one  plan  he  attaches  the  nose  to  the  upright 
piece  which  projects  from  the  obturator  by  means  of  a  sort  of  universal  joint, 
while  in  the  other  plan  he  attaches  a  flexible  spring  to  the  top  of  the  nose  in  a 
curving  manner  and  so  arranges  it  that  it  shall  take  up  any  motion  that 
might  be  communicated  through  it  to  the  artificial  substitute. 

The  general  method  of  constructing  such  an  appliance  will  be  deseribed  here 
in  brief  outlines.  First,  an  impression  of  the  face  is  taken  with  plaster  of  Paris, 
after  the  skin  has  been  coated  with  vaseline  and  the  nasal  orifices  have  been 
filled  with  cotton  so  that  only  their  margins  may  be  included  in  the  impression. 
The  eyebrows  should  be  protected  by  rubbing  vaseline  into  them  and  by  cover- 
ing them  with  strips  of  cotton  gauze  which  are  thoroughly  covered  with  vaseline. 
A  tube  made  by  rolling  thick  tinfoil  about  a  pencil  is  inserted  in  one  side  of  the 
nose  or  the  mouth  to  permit  the  patient  to  breathe  while  the  plaster  is  being 
applied  to  the  face.  As  the  process  of  taking  an  impression  will  require  about 
twice  the  quantity  of  plaster  ordinarily  mixed  together  at  one  time,  an  assistant 
should  be  ready  with  the  second  lot  to  add  to  the  first  before  it  has  thoroughly 
set.  Nothing  should  be  done  to  hasten  the  setting,  as  it  will  require  all  of  the 
ordinary  setting  time  of  impression  plaster  to  bring  it  in  contact  with  the  surface. 
After  a  cast  has  been  obtained  from  the  impression,  a  nose  is  moulded  in  wax 
upon  the  cast  to  serve  as  a  model  for  trial  on  the  face  of  the  patient. 

Plaster  casts  of  noses  suitable  for  the  case  in  hand  will  serve  as  a  guide  in 
modelling  the  artificial  nose,  which  of  course  should  be  made  to  correspond  as 
harmoniously  as  possible  with  the  features  of  the  patient. 

The  means  of  attaching  the  nose  firmly  in  its  place  having  been  already 
prepared  and  adjusted,  they  should  now  be  added  to  the  wax  model.  If  a 
spectacle  frame  is  to  be  used,  some  means  of  attaching  this  to  the  vulcanite  nose 
must  be  provided,  since  the  nose  cannot  be  i-ulcanized  directly  to  the  frame. 

♦Garrettson's  "Oral  Surgery,"  p.  479.        f  American  System  of  Dentistry,"  vol.  ii.,  p.  1092. 
J  "  De  la  Prothese  Immediate,"  p.  263. 
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This  attachment  can  be  in  the  form  of  a  projecting  plate  of  metal  soldered  to  the 
saddle  of  the  spectacle  frame  which  may  be  attached  by  screws  to  the  com- 
pleted nose,  or  may  be  soldered  with  soft  solder  to  a  metallic  attachment 
which  has  been  embedded  in  the  vulcanite  nose.  The  nose  is  then  reproduced 
in  vulcanite,  and,  after  it  has  been  finished  and  adjusted  to  the  patient's  face,  it 
is  turned  over  to  an  artist  who  gives  it  the  same  coloring  as  that  which  is  natural 
to  the  patient.  This  is  accomplished  by  the  use  of  oil  paints  and  is  by  no  means 
an  easy  task.  It  should  be  remembered  that  the  coloring  of  the  skin  of  the  face 
varies  from  time  to  time,  according  to  the  weather  and  the  emotions,  and  conse- 
quently a  favorable  time  should  be  selected  for  this  purpose. 

The  artificial  nose  should  be  as  thin  as  is  consistent  with  the  necessary 
strength.     Its  interior  should  be  made  without  angles  or  recesses,  in  order  that 


Fig.  22. 


Fig.  23. 


Figs.  22  and  23. — Front  and  Profile  Views  of  Patient  with  Nose  Partially  Lost.     (Kurtz,  in 

The  Dental  Cosmos.) 


it  may  be  kept  in  a  strictly  hygienic  condition.  This  is  especially  necessary 
because  the  secretions  of  the  nasal  mucous  membrane  tend  to  collect  on  its 
inner  surfaces.  Where  a  tube  destined  to  transmit  the  respiratory  current  forms 
a  part  of  the  apparatus,  its  calibre  should  be  large  enough  readily  to  permit  the 
necessary  cleansing  operations.  Experience  has  proven  that,  wherever  possible, 
this  tube  should  be  arranged  so  as  to  dip  downward  and  inward  rather  than 
downward  and  outward,  as  in  cold  weather,  if  the  tube  is  arranged  in  this  manner, 
the  condensed  moisture  from  the  expired  air  will  run  into  the  nasal  chamber 
rather  than  drip  from  the  nose. 

It  often  happens,  in  cas(»s  re(iuiring  an  artificial  nose,  that  a  portion  or  all  of 
the  upjxT  lip  is  also  missing.  This  missing  portion  may  be  made  part  of  the 
appliance.    To  add  to  the  naturalness  of  this  lip,  in  the  case  of  a  patient  of  the 
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male  sex,  and  also  to  conceal  it  as  much  as  possible,  it  is  usual  to  append  an 
artificial  moustache  the  hair  of  which  should  match  as  closely  as  possible  that  of 
the  neighboring  cheek.  The  lateral  edges  of  the  appliance  should  be  made  thin, 
in  order  that  they  may  blend  as  naturally  as  possible  with  the  cheeks,  and  they 
should  not  meet  the  latter  at  a  right  angle.  For  the  obliteration  of  the  line  of 
junction  Gritman  has  suggested  the  use  of  actor's  putty,  which  the  patient  can 
apply  each  day,  and,  if  over  this  he  sprinkles  a  little  face  powder,  the  joint  will 
hardly  be  visible  even  at  verj'  close  range. 

Artificial  noses  made  of  porcelain  are  constructed  as  follows: — From  the 
completed  wax  model  of  the  proposed  nose,  a  die  of  zinc  is  cast  and  a  counter-die 
of  lead.  Between  these  is  stamped  a  thin  platinum  form,  and  upon  this,  after 
it  has  been  filled  with  plaster  to  prevent  the  distortion  of  its  form,  is  baked  the 


Fig.  24. 


Fig.  25. 


Figs.  24  and  25. 


-Front  and  Profile  Views  of  the  Same  Patient  (Figs.  22  and  23)  with  Arti- 
ficial Nose  in  Place.     (Kurtz,  in  The  Dental  Cosmos.) 


porcelain  chosen  for  the  nose.  After  it  ha^  been  given  the  correct  baking  and 
is  of  the  correct  thickness,  the  plaster  is  removed,  the  platinum  carefully  stripped 
off  from  the  interior,  and  the  glaze  of  the  porcelain  surface  removed  by  dipping 
it  into  hydrofluoric  acid.  The  advantage  which  such  a  porcelain  nose  possesses 
is  its  life-like  appearance,  due  largely  to  its  translucency.  This  peculiarity  also 
makes  it  possible  to  put  on  color  beneath,  which  by  showing  through  may  be 
made  to  match  the  various  differences  in  the  color  of  the  adjoining  skin. 

The  following  are  the  details  of  an  artificial  nose  constructed  by  Ph.  Kurtz* 

for  a  patient,  S.  D.,  twenty-three  years  old,  who  at  about  five  years  of  age  lost 

the  nasal  bones  and  septum  from  necrosis  following  an  accident.     Kurtz  used 

as  the  upper  retainer  for  the  nose  an  ordinary-  spectacle  frame,  such  as  may  be 

*  The  Dental  Cosmos,  June,  1908,  pp.  595-598. 
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ohtainod  from  the  optician.  To  the  under  surface  of  the  nose-piece  of  this  was 
hard-soldered  a  piece  of  28-gauge  gold  plate  that  had  been  made  to  extend  down 
into  the  vulcanite  of  which  the  nose  was  constructed.  The  tissue  on  which  the 
bridge  was  to  rest  being  soft  and  fiat,  two  pieces  of  14-karat  gold,  28-gauge  and 
about  one-eighth  of  an  inch  wide,  were  soldered  to  the  nose-piece  in  such  a  manner 
that,  when  the  contrivance  was  in  position,  they  pressed  gently  upon  the  sides 
of  the  tissue,  thus  causing  this  part  to  resemble  more  closely  the  natural  root  of 
the  no.se.  Two  pieces  of  platinous  gold  (35-gauge)  were  arranged  for  the 
lower  support  of  the  piece,  one  extending  into  each  nasal  fossa.  These  were 
used  in  place  of  tubes  in  order  to  reduce  to  the  minimum  the  weight  of  the  fixture, 
to  prevent  irritation  of  the  tissues  from  hard  pressure,  and  also,  by  reason  of 
their  pliability,  to  permit  the  neighboring  muscular  structures  to  move  without 
causing  undue  pressure  on  the  parts  upon  which  the  supports  rested.  Another 
effect  of  these  two  gold  pieces  was  to  hold  the  artificial  nose  in  close  contact  with 
the  face,  thus  improving  the  expression  of  the  upper  lip. 

An  impression  of  the  face,  with  spectacle  frame  and  supports  in  place,  was 
taken  and  from  the  cast,  along  the  line  of  the  edge  of  the  future  nose,  a  little 
plaster  was  scraped  in  order  to  make  the  nose  press  slightly  into  the  tissues.  The 
cast  was  slightly  built  up  at  the  site  of  the  nose  with  plaster  in  order  that  the  wax 
form  of  the  nose  fitting  over  it  might  be  hollow.  The  nose  was  modelled  in  pink 
paraffin  and  wax,  care  being  taken  to  make  it  harmonize  with  the  features,  and 
afterward  it  was  reproduced  in  vulcanite  (light  pink  gum  rubber) .  The  edges  of 
the  nose  were  adjusted  to  the  skin  of  the  face,  and  then  the  proper  coloring  was 
secured  by  the  application  of  several  coats  of  oil  paints.  After  the  paint  was  dry, 
the  patient  was  instructed  in  the  use  of  cosmetics,  to  obliterate  the  glossy  surface 
and  hide  the  joint.  Figs.  22-25  show  the  patient  before  and  after  the  applica- 
tion of  this  artificial  nose. 

2.  Artificial  Lips. — ^As  a  rule,  the  artificial  restoration  of  the  lost  portions  of 
the  lips  is  necessitated  in  conjunction  with  some  other  artificial  appliance  of 
which  they  become  a  part.  Many  of  the  artificial  noses  which  have  been  con- 
structed have  had  attached  to  them  artificial  substitutes  for  some  portion  of  the 
upjx'r  lip,  a.s  the  cause  operating  to  destroy  the  nose  has  also  included  the  Hp; 
and  the  necessity  for  artificial  lips  is  most  commonly  limited  to  such  cases,  for 
pla.stic  surgery  has  been  able  to  make  a  great  majority  of  these  repairs.  All 
hare-lip  cases,  for  example,  should  be  cared  for  by  the  surgeon  and  not  by  the 
prosthetist.  It  occasionally  happens,  however,  that  so  much  of  the  substance 
of  the  lip  is  lost — as  from  a  gunshot  wound  or  from  the  operative  removal  of  a 
malignant  neoplasm — that  the  surgeon  deems  it  inexpedient  to  attempt  repair 
of  the  defect  by  an  operation;  and  in  such  instances  restoration  by  artificial 
means  is  clearly  the  proper  course  to  pursue. 

The  substances  used  for  the  construction  of  the  lip  or  portions  thereof  are 
vulcanite,  hard  or  soft,  and  porcelain.  The  former  material  is  generally  pre- 
ferred Ix'cause  of  its  lightness,  only  one  case  of  the  use  of  the  latter  having  been 
reported. 

When  the  defect  is  of  such  a  nature  that  an  artificial  nose  has  to  be  made  at 
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the  same  time,  the  lip  becomes  a  part  of  the  appliance  that  is  to  fill  in  the  deficiency 
and  to  restore  the  fomi  of  the  missing  tissue.  It  should  be  constructed  of  hard 
vulcanite,  colored  by  painting  to  imitate  the  natural  tissue,  or — as  is  most  com- 
monly done  for  male  patients — as  much  covered  by  an  artificial  mustache  as 
possible.  Owing  to  the  fact  that  the  natural  lip  is  a  very  mobile  structure,  a 
lip  constructed  of  hard  v-ulcanite  does  not  have  a  veiy  natural  appearance,  how- 
ever well  its  surface  may  imitate  the  appearance  of  the  skin  and  mucous  mem- 
brane. The  general  plan,  then,  of  covering  it  up  with  an  artificial  mustache  or 
beard  (for  male  patients)  is  to  be  applied  as  frecjuently  as  possible.  The  im- 
mobihty  of  the  artificial  lip  is  also  a  serious  drawback  to  its  functional  efficiency, 
but,  w^hen  the  other  lip  is  intact,  it  serves  to  restrain  the  food  and  saliva. 

The  other  manner  of  affording  a  suitable  support  for  an  artificial  lip  is  to 
attach  it  to  an  artificial  denture,  and  several  cases  have  been  reported  in  which 
this  has  been  done.  Experience  has  established  the  principle  that  the  lip  should 
fit  close  to,  or  be  continuous  with,  the  outer  surface  of  the  plate,  for,  if  a  space 
were  left  here,  it  would  become  filled  ^^'ith  food  which  the  tongue  could  not  re 
move.  Land*  has  described  a  case  in  which  he  restored  a  portion  of  the  lower 
hp  by  attaching  the  artificial  substitute  to  a  full  lower  denture,  the  whole  being 
executed  in  porcelain  upon  platinum  and  the  external  portion  of  the  lip  bearing 
a  mass  of  hair  to  blend  with  that  of  the  beard.  •  In  another  case  Jorif  attached 
an  upper  lip  of  platinum,  covered  with  jeweller's  enamel,  to  a  partial  upper  plate. 

Martin*  has  suggested  the  use  of  lips  of  soft  rubber,  made  hollow  arid  very 
thin  and  filled  with  water  after  the  manner  of  the  artificial  tongue  of  his  construc- 
tion presently  to  be  described.  (See  page  29.)  This  would  seem  to  offer  great 
possibilities  in  the  way  of  natural  appearance  and  functional  efficiency. 

3.  Artificial  Ears. — In  the  construction  of  artificial  ears  one  has  only  two  things 
to  consider— the  appearance  presented  by  the  artificial  substitute  and  the  means: 
of  attaching  it  firmly  in  its  place.  The  materials  of  which  they  are  composed 
are  celluloid,  porcelain,  and  hard  rubber  or  \'ulcanite.  Celluloid,  wheri  not 
exposed  to  the  mucous  secretions  of  the  mouth  nor  to  the  moisture  condensed 
from  the  breath,  weai*s  very  well  and  is  recommended  by  Kingsley  because  of  the 
natural  appearance  which  maj'  be  obtained  by  its  use.  Porcelain  is  very  heavy 
and  it  is  very  difficult  to  construct  an  ear  of  this  material  because  of  the  com- 
plexity of  the  fonn.  Vulcanite  colored  \Aith  oil  paints  is  light  enough  and  other- 
wise satisfactoiy;  it  is  the  material  most  commonly  used. 

The  lost  portion  of  the  ear  is  modelled  in  w^ax  after  an  impression  of  the  rem- 
nant has  been  taken  and  a  cast  made;  or,  if  the  ear  is  entirely  missing,  it  will  be 
necessary  to  make  a  complete  model  in  wax.  This  is  then  reproduced  in 
whatever  material  is  selected  for  use. 

The  means  of  attachment  depend  upon  the  conditions  that  exist  in  each  case. 
Usually  the  external  auditory  meatus  affords  lodgment  for  a  tube  of  gold  or 
for  flat  springs  of  that  metal,  the  latter  serving  chiefly  to  keep  the  artificial  ear 
in  position  and  not  to  support  it.     In  a  case  described  by  Martin  a  portion  of  the 

^  The  Dental  Cosmos,  vol.  xl.,  p.  1003.  t  Le  Laboratoire,  August,  1905,  p.  661. 

J  "  De  la  ProtMse  Bucco-Faciale  et  du  Squelette,"  p.  42. 
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lobule  remained.  A  hole  was  pierced  through  this  as  is  done  for  ear  rings,  and 
into  this  hole  was  introduced  a  small  gold  wire,  to  serve  as  an  accessory  support. 
The  chief  weight  of  the  artificial  ear  should  be  borne  by  a  delicate  metallic 
spring  in  the  form  of  a  band  which  reaches  over  the  top  of  the  head  and  is  hidden 
in  the  hair. 

4.  Restoration  of  Parts  of  the  Face. — The  cases  which  require  restoration  of 
certain  portions  of  the  face  (other  than  those  already  described  elsewhere  in 
this  article)  are  so  varied  that  it  is  manifestly  impossible  to  classify  them.  We 
shall  consider  here  more  especially  those  cases  in  which  the  loss  of  substance  in- 
volves the  cheek  or  the  orbital  region.  (The  placing  of  artificial  eyes  will,  of 
course,  not  be  discussed,  as  this  forms  a  special  branch  of  prosthesis  by  itself. 
(See  Vol.  V.) 

The  general  indications  to  be  followed  in  this  method  of  restoration  are: 
to  fill  in  the  cavity  with  an  appliance  that  shall  completely  occupy  it,  save 
where  channels — as,  for  instance,  for  the  passage  of  the  air  current — are  necessary; 
to  use  materials  (hard  vulcanite,  preferably)  which  are  unchanged  in  contact  with 
mucous  or  skin  surfaces  and  which  are  innocuous ;  to  provide  for  the  appliance  a 
support  which  shall  be  as  light  as  possible  and  which  shall  be  supported  upon 
firm  healthy  tissue;  to  restore  the  external  contour  and  appearance  of  the 
missing  part;  to  provide  for  the  easy  removal  of  the  appliance;  and,  finally,  to 
give  to  the  latter  a  smooth  surface  without  recesses,  in  order  that  it  may  be 
easily  cleansed.  Perhaps  the  importance  of  these  indications  may  be  emphasized 
by  a  brief  reference  to  a  few  reported  cases. 

Hinman*  describes  a  case  in  which  an  epithelioma  had  caused  the  loss  of  the 
following  parts  on  one  side  of  the  face:  Superior  maxilla,  malar  bone,  nasal  bone, 
eye,  a  large  portion  of  the  cheek,  and  a  part  of  the  nose.  Several  years  having 
elapsed  since  an  operation  for  the  removal  of  the  growth  had  been  performed,  and 
the  surrounding  parts  furnishing  no  evidence  of  its  return,  Hinman  constructed, 
out  of  aluminum,  an  appliance  that  was  intended  to  supply  in  some  degree  the 
lost  parts.  Thi.s  appliance,  which  was  hollow,  was  covered  externally  with 
vulcanite  and  then  painted  to  match  the  skin.  It  was  sustained  in  place  partly 
by  the  support  of  the  walls  of  the  cavity  into  which  it  fitted  and  partly  by  means 
of  a  band  that  was  passed  around  the  head  and  so  arranged  as  to  appear  to 
support  a  patch  placed  over  the  orbit.  This  device  effectively  hid  the  empty 
orbit  and  the  line  of  juncture  of  the  appliance  and  the  skin.  Its  lower  border 
was  hidden  by  a  jiortion  of  an  artificial  nmstache  and  beard  which  was  attached 
to  the  appliance  and  blended  with  the  natural  beard  on  the  face. 

Haytnan  f  made  an  apj^Iiance  for  a  somewhat  similar  case.  In  this  instance 
vulcanite  was  uned  as  the  material  of  restoration,  and  an  artificial  eye  was  inserted 
in  the  orbital  cavity. 

Martin  J  conHtnicted  an  appliance  which  resembled  in  many  respects  that  last 
descrilH'd .  Ho,  too,  employed  vulcanite  for  the  material  and  inserted  an  artificial 
eye.  This  appliance  wa«  merely  an  external  shell  and  was  supported  in  place  by 

♦  The  DonUiI  (Vwomn.  vol.  xxxviii..  p.  .WO.         f  The  Dentiil  Cosmos,  vol.  xxxi.,  p.  404. 
t  •De  la  I'roth«^«e  Iinnj<'Hliate,  Rcstaunition  de  la  Face,"  p.  279. 
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a  three-pronged  projection  of  rubber  which,  by  contact  with  the  walls  of  the 
caxity  at  suitable  places,  held  the  substitute  in  place.  M9,rtin  has  suggested  the 
use  of  soft  rubber,  as  an  acceptable  addition  to  some  of  these  appliances,  at 
places  in  which  they  are  in  contact  with  mucous  membrane. 

0.  Artificial  Tongue. — The  results  which  follow  complete  or  partial  removal 
of  the  tongue  by  amputation  are  so  serious  that  various  attempts  have  been 
made  to  remedy  these  defects  by  the  use  of  an  artificial  appliance.  The  extreme 
mobility  of  the  tongue,  in  conseciuence  of  its  complicated  musculature,  rendei-s 
it  veiy  difficult  to  reproduce,  in  an  appliance,  an}1;hing  like  the  active  function 
of  this  organ.  Furthermore,  the  fact  that,  after  the  removal  of  this  organ,  the 
surrounding  muscular  structures  can  impart  little  motion  to  an  artificial  sub- 
stitute, makes  any  such  appliance  relatively  very  inefficient.  Nevertheless,  in 
some  cases  the  use  of  a  prosthetic  substitute 
ameliorates  the  condition  of  the  patient  and 
adds  not  a  little  to  his  comfort.  It  is  also  well 
to  remember  that,  in  some  instances,  the  repar- 
ative activities  of  Nature  often  accomplish 
more  toward  compensating  for  the  loss  of  the 
tongue  than  the  ingenuity  of  man  can  possibly 
effect. 

The  large  part  played  by  the  tongue  in  J;^,,f.^l-^:'  ^'"^4°  .fXc"; 
speech  is  appreciated  when  this  organ  has  been     tongue  is  attached:  B,  flexible  projec- 

,  ,.,  ,•■•  11^  •  tion  from  plate.     (Martin.) 

removed  and  the  patient  is  unable  to  enunci- 
ate distinctly  any  of  the  consonant  sounds.  Furthermore,  without  the  tongue 
the  patient  is  unable  to  roll  the  food  from  side  to  side  and  to  keep  it  between  the 
teeth  during  mastication.  Food  collects  about  the  teeth,  and,  unless  it  is  care- 
fully removed  after  each  meal,  it  ferments  and  the  mouth  soon  presents  a 
most  unhygienic  condition. 

Ambroise  Pare,  Delabarre,  and  others  have  tried  to  bridge  over  the  floor  of 
the  mouth  with  an  appliance  which,  while  accomplishing  no  other  purpose,  would 
cause  the  food  to  slide  between  the  teeth.  Martin*  has  applied  an  artificial 
tongue  in  three  cases.  The  construction  of  this  appliance  is  most  ingenious,  and 
it  appeal's  to  have  greatly  alleviated  the  inconvenience  of  the  patients.  ''The 
apparatus  is  composed  of  two  pieces:  The  first  (Fig.  26)  is  only  a  dental  plate 
serving  for  the  support  of  the  second,  which  replaces  the  missing  tongue.  The 
first  piece  is  constructed  of  hard  vulcanite  moulded  to  fit  exactly  the  inner  surface 
of  the  whole  lower  dental  arch.  ...  At  the  median  fine  and  upon  the  inter- 
nal face  of  this  piece  is  affixed  an  extension  of  vulcanite  slightly  flexible  {B). 
It  carries  at  its  extremity  a  ring  (A)  to  which  is  to  be  attached  the  second  part 
of  the  appliance — that  is  to  say,  the  artificial  tongue. 

"This  extension  is  to  fit  into  the  groove  (C)  of  Fig.  27.  At  the  end  of  this 
is  placed  a  ring  (B)  which  serves  to  close  the  opening  by  w^hich  the  liquid  is 
introduced  and  which  attaches  it  to  that  of  the  artificial  denture. 

"The  extension  of  this  last  should  be  more  or  less  long,  according  as  would  be 

*  "De  la  Prothese  Immediate,"  pp.  373-375. 
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B 

Fig.  27. — .\rtificial  Tong\ie,  Con- 
sisting of  Rubber  Bag  Filled  with 
Water.  B,  Ring  for  attachment  to 
projection  of  lower  plate ;  C,  groove 
for  lodgment  of  projection  to  which 
tongue  is  attached.    (Martin.) 


necessary  to  fix  the  tongue  at  a  point  anterior  or  posterior.  It  should  serve,  on 
the  other  hand,  to  elevate  the  anterior  part  of  the  tongue  to  aid  in  the  pro- 
nunciation of  the  Unguals.  In  this  case,  it  will  serve  as  a  spring,  and  ought  for 
this  effect  to  be  very  thin  and  very  flexible.    In  this  way,  the  tongue,  although 

remaining  very  mobile,  is  solidly  maintained. 

"The  tongue  consists  of  a  bag  of  very  soft 
rubber;  it  is  incompletely  distended  with  water 
or  an  antiseptic  liquid;  it  has  the  form  and 
dimensions  of  the  missing  tongue.  On  its  upper 
surface  it  presents  a  thickness  of  one  millimetre, 
which  is  reduced  to  a  half  or  a  quarter  of  a 
millimetre  at  its  lower  and  posterior  portion. 
This  lesser  thickness  of  its  under  surface  permits 
it  to  mould  itself,  as  it  were,  to  the  floor  of  the 
mouth,  and  to  be  obedient  to  the  movements 
which  are  imparted  to  this  by  the  subhyoid 
muscles.  By  this  means  the  movements  are  transmitted  to  the  whole  appa- 
ratus, and  even  permit  the  patient  to  protrude  the  tongue  out  of  the  buccal 
cavity.     In  Fig.  28  we  see  the  two  parts  united." 

The  artificial  tongue  devised  by  Terrell  *  was  attached  to  a  lower  plate  of 
metal  that  fitted  around  the  inner  surfaces  of  the  teeth  of  the  lower  jaw.  This 
plate  was  held  in  place  by  a  round  wire  extending  transversely  across  the  floor 
of  the  mouth  from  the  last  molar  on  one  side  to  the  last  on  the  other.  The 
author  says  concerning  this  plate:  *'My  next  and  last  experiment  was  to  take 
the  outer  rim  which  I  had  swaged,  and,  as  it  was  very  irregular  on  account  of 
its  following  the  lines  of  the  teeth,  I  tacked  against  it  with  solder  a  strip  of  thin 
platinum  plate,  making  a  perpendicular  walled  box  on  the  inside.  I  then 
filled  in  the  space  between  these  two  pieces  with  solder,  making  a  rim  of  solid 
metal  with  the  top  edge  even  with  the  top  of  the  teeth.  I  now  modelled  out  of 
modelling  compound  a  tongue  to  fit  inside  this  walled  rim,  with  a  thin  flange  pro- 
jecting from  the  tongue  and  resting  all  around 
the  top  edge  of  the  rim.  I  made  it  nearly  flat 
on  top,  and  toward  the  back  I  made  a  gully  as 
a  sort  of  director  for  guiding  the  food  into  the 
(I'sophagus.  The  back  end  of  the  tongue  was 
made  thick  and  Ijevelled  under  so  as  to  fit  the 
stump.  The  compound  was  moulded  around 
the  wire  in  the  back  so  that  any  movement  of 
the  stump  would  impart  nsotion  to  the  artifi- 
cial tongue,  causing  the  end  to  tip  up.  After 
getting  the  proper  shape  of  a  tongue  in  modelling  compound,  I  duplicated  it 
in  l)l()ck  tin  which  I  found  to  be  too  heavy.  It  was  so  heavy  that  it  tired 
the  patient's  stump  of  tongue.  I  then  made  one  of  red  vulcanite,  weighting  it 
near  the  back  end.  The  last  thing  was  to  attach  two  molars  to  the  rim  on  the 
*  The  Dental  Cosmos,  vol.  xiii.,  p.  330. 


FiQ.  28.— Artificial  Tongue  Attached  to 
Supporting  Plate.      (Martin.) 
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right  side  to  replace  two  of  the  patient's  own  that  had  been  lost,  and  the  artificial 
tongue  was  completed." 

6.  Artificial  Larjmx. — The  problem  of  replacing  a  larynx  by  artificial  means, 
after  its  ablation,  has  been  fraught  ^ith  many  difficulties  since  Billroth  first 
practised  the  removal  of  this  structure.  The  difficulties  have  been,  not  so  nmch 
those  attending  the  mechanical  construction  of  a  satisfactor}'  sounding-box, 
as  those  which  are  connected  with  the  introduction  and  removal  of  the  appliance 
and  the  necessity  of  keeping  the  food  and  secretions  out  of  it.  The  mechanism, 
being  necessarily  of  a  somewhat  delicate  construction,  must  be  kept  clean  and 
free  from  foreign  matter;  and,  if  the  appliance  is  to  occupy  the  former  position 
of  the  larynx,  some  special  pro\ision  must  be  made  to  exclude  the  food  both 
from  it  and  from  the  respirator}'  tract,  all  power  of  doing  this  in  a  natural  man- 
ner ha\'ing,  of  course,  been  destroyed  with  the  removal  of  the  lar\'nx. 

Gussenbauer's  larynx  was  in  the  form  of  a  connecting  tube  that  extended  to 
the  tracheal  cannula,  at  the  upper  end  of  which  tube  were  placed  two  ven,-  thin 
strips  of  metal  which  were  made  to  vibrate  by  the  air,  thus  representing  the 
vocal  cords.  During  a  meal  the  food  was  excluded  by  means  of  a  stopper  in  the 
lower  end  of  the  appliance,  von  Bruns  improved  upon  the  apphance  by  sub- 
stituting, for  the  lower  end  of  the  unyielding  tracheal  tube,  one  made  in  sec- 
tions and  flexible,  which  permitted  the  movements  of  the  pharj-nx  and  the  neck, 
and  he  replaced  the  metal  vocal  cords  with  some  of  rubber  which  gave  a  less 
harsh  sound.  Wolff  still  further  improved  this  by  adding  a  metal  grating  over 
the  upper  opening  of  the  appliance  to  prevent  the  ingress  of  food  and  secretions; 
but  even  with  this  it  was  necessar\'  to  have  the  stopper  below  in  place  during 
the  meal. 

Martin  *  has  described  an  appliance  in  which  the  entrance  of  food  into  the 
trachea  is  effectively  prevented.  According  to  his  plan  a  soft-rubber  reprcK- 
duction  of  the  general  form  of  the  removed  organ  is  inserted  at  the  time  of  the 
operation,  and  is  allowed  to  remain  in  place  during  the  healing  of  the  woimd, 
thus  presenting  the  channel  between  the  trachea  and  the  phar\^lx.  The  appli- 
ance consists  of  a  tracheal  cannula  to  the  top  of  which  is  fitted  the  lan,'nx  itself. 
This  latter  consists  cf  three  parts: — (a)  A  resonating  chamber  ha\dng  a  Httle 
less  volume  than  the  larjTix,  and  closed  at  its  upper  opening  by  a  metal  grille 
of  fine  mesh  designed  to  prevent  the  entrance  of  solid  particles  of  food.  (6)  A 
metallic  tube,  rectangular  in  cross  section,  occupying  the  centre  of  the  reso- 
nating chamber.  Across  the  top  of  this  is  stretched  thini-ubber,  which  exhibits 
a  transverse  slit  25  mm.  long.  This  slit  permits  the  expired  air  to  escape,  and 
this  current  of  air  thereupon  sets  the  edges  of  the  slit  in  \'ibration.  Valves  on 
the  front  and  back  surfaces  of  this  tube  permit  inspiration,  but,  being  closed 
during  expiration,  the  air  is  forced  through  the  slit  above  referred  to.  (c)  An 
oesophageal  tube,  which  is  attached  to  the  posterior  wall  of  the  resonating 
chamber  and,  descending,  enters  the  oesophagus.  This  has  at  its  lower  extrem- 
ity a  valve  which,  while  it  permits  fluids  to  enter  the  oesophagus,  closes  and  pre- 
vents regurgitation  from  the  latter  into  the  apphance.  The  purpose  of  this 
*  "  Sur  les  Larynx  Artificiels,"  L'Odontologie,  October  loth,  1902. 
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tube  is  to  drain  the  resonating  chamber  of  secretions  or  fluids  which  find  their 
way  into  it,  the  rubber  Ups  of  the  larynx  proper  being  in  contact  except  during 
expiration  and  effectively  preventing  the  entrance  of  these  fluids  into  the  trachea. 
Hochenegg  and  d'Aubry  have  constructed  appliances  for  speech  in  which 
the  motive  power  came  from  a  bulb  pressed  by  the  hand  or  against  the  chest ; 
and  others  have  improved  upon  these  designs  in  some  degree,  but  the  contri- 
vances have  never  been  extensively  used. 

The  most  ingenious  artificial  glottis  thus  far  devised  is  that  of  Delair,*  which 
is  different  in  principle  from  any  before  described.  It  has  the  advantage  of 
being  attached  to  a  dental  plate  and  occupying  a  position  in  the  rnouth  near 
the  posterior  pharyngeal  wall.  Consequently  it  can  be  used  in  cases  of  laryn- 
gectomy in  which  the  communication  between  the  trachea  and  the  mouth  has 
not  been  preserved;  and,  besides,  its  insertion  does  not  call  for  a  new  operation 
for  the  purpose.  It  is  also  possible  for  the  patient  to  eat,  drink,  speak,  and 
breathe  without  removing  the  appliance  and  without  incurring  the  danger  that 

particles  of  food  may  find  an  en- 
trance. Furthermore,  it  is  very 
readily  removable  for  purposes  of 
cleanliness. 

In  solving  the  diflftculties  which 
he  met  in  preparing  the  larynx  for 
the  first  case  of  this  sort  which 
came  under  his  observation,  Delair 
thought  of  the  expedient  of  using 
the  principle  of  the  ordinary  bird- 
call employed  by  fowlers.  It  is 
possible  to  vary  the  tone  emitted 
by  this  bird-call  by  varying  the 
tension  with  which  the  lips  of  the 
appliance  are  stretched  or  by  vary- 
ing their  length,  and  thus  to  render  the  voice  tones  suitable  to  the  sex  or  age 
of  the  i)atient.  Delair  has  described  a  case  in  which  the  patient,  in  order  to 
hide  the  rubber  tube  which  enters  the  mouth,  was  accustomed,  when  out  walk- 
ing, to  hold  it  in  the  comer  of  his  mouth  with  his  left  hand.  The  appliance 
has  successfully  been  used  in  six  cases. 

The  following  is  the  author's  description  of  his  instrument:— 
"The  apparatus  is  composed  of  three  elements:  An  external  portion— the  box 
containing  the  tracheal  valve;  two  intra-oral— the  palatal  portion  and  the  arti- 
ficial glottis.  (See  Figs.  29  to  35.)  (a)  The  box  containing  the  tracheal  valve  is 
of  fine  silver  (see  Fig.  29) ;  it  is  rectangular  and  closed  hermetically  by  a  valve 
of  very  thin  rubber;  on  its  posterior  side  is  soldered  a  tube  {!))  13  mm.  in  diam- 
eter, exactly  fitting  the  tracheal  cannula  that  peraiits  the  entrance  of  air  into  the 
lungs;  in  front- -that  is  to  say,  on  the  anterior  wall— is  situated  a  rectangular 
opening  (E)  behind  which  is  stretched  a  curtain,  the  rubber  valve  (F);  through 
*  Lten  Delair:  "Larynx  et  Glotte  Artificiels."     Le  Laboratoire,  Nov.  Ist,  1904,  p.  46. 


Fig.  29. 


-Side  and  Back  Views  of  the  Silver  Tracheal 
Box.     (Delair.) 
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this  opening  the  air  enters  the  box,  and  thence  the  trachea  :^the  top  part  ends  in 
a  cylindrical  tube  (G)  7  mm.  in  diameter,  for  the  departure  and  entrance  of  the 
air  into  the  palatal  portion;  at  the  bottom  of  the  box  there  is  a  Uttle  rectangu- 
lar door  upon  a  hinge  (H)  to  faciUtate  cleansing;  finally,  two  other  lateral  doors, 
that  permit  the  introduction  of  the  valve  and  its  support  (/)  and  also  the  screw- 
ing of  two  retaining  bolts. 

"  It  is  easy  to  understand  the  functioning  of  this  apparatus.  At  each  inspira- 
tion the  air  raises  the  valve  hung  vertically  at  the  front  of  the  box,  and  enters 
the  trachea  and  the  lungs;  during  expiration  the  valve,  pushed  back  by  the  air. 
closes  hermetically  the  anterior  opening,  and  the  air  makes  its  exit  by  the  upper 


Fig.  30. — General  View  of  the  AKsembled  Appliance.     (Delair.) 


tube.  From  this  part  a  rubber  tube  (R),  5  mm.  in  diameter,  which  curves  around 
the  chin,  passes  through  the  beard  and  enters  the  mouth  through  the  conmiissure 
of  the  lips,  where  its  termination  joins  the  palatal  portion  of  the  apparatus. 

"  (6)  The  palatal  appliance  is  of  gold.  (See  Fig.  30.)  It  is  formed  of  two 
plates,  15  nmi.  wide,  soldered  together  at  their  borders.  Between  these  two 
plates  is  left  a  space,  8  mm.  in  width;  at  the  centre  of  this  space  the  plates  are 
separated  about  2  mm.,  being  united  together  at  their  borders.  There  is  in 
the  centre  a  sort  of  fusiform  tube,  much  flattened  in  order  to  give  the  tongue 
the  minimum  of  inconvenience.  This  channel  to  admit  the  tube  is  placed 
transversely  across  the  palatal  vault  immediately  in  front  of  the  aponeurotic 
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Fig.  31.  —  The 
Metal  Elbow  for  the 
Attachment  of  Rub- 
ber Tube  Leading 
from  the  Tracheal 
Box.      (Delair.) 


portion  of  the  velum.  The  piece  is  maintained  in  place  by  four  gold  clamps 
soldered  to  the  plate;  on  the  right  side  they  rest  upon  the  remaining  bicuspids 
{N),  on  the  left  on  the  second  bicuspid  and  the  first  molar.  On  each  side  the 
sixth-year  molar  is  missing.  These  two  spaces  are  utilized 
for  the  passage  of  the  two  extremities  of  the  hollow  appa- 
ratus, which  end  in  cylinders  at  the  level  of  the  buccal  face 
of  the  adjoining  teeth,  and  which  present  screw  sockets  6  mm. 
long  and  5  mm.  in  diameter.  In  one  of  these  sockets  is 
screwed  an  elbow  of  metal  (P)  1  cm.  long.  (See  Fig.  31.)  It 
is  to  this  elbow,  attached  by  means  of  the  screw  thread, 
that  the  extremity  of  the  inlet  air  tube  is  joined.  At  the 
posterior  part  of  the  appliance  an  oval  opening,  10  mm.  long 
by  5  mm.  wide,  is  arranged  for  the  exit  of  the  breath.  It  is  easy  to  see,  then, 
that  the  expired  air,  driven  back  through  the  tube  in  the  hollow  plate,  makes 
its  exit  under  pressure  at  this 
little  opening. 

"  (c)  It  is  to  this  oval  open- 
ing that  the  rubber  bird-call  is 
fixed.  (See  Fig.  32.)  This 
bird-call  consists  of  a  frame  in 
the  form  of  a  thin  crescent  of 
gold  (Q);  this  is  enveloped  by 
a  truncated  pyramid  of  rubber 
tubing  extremely  thin.  At  the 
posterior  part  is  soldered  an  oval  tube,  about  4  mm.  long  and  9  mm.  in  diameter, 
to  fit  in  the  corresponding  opening  left  in  the  back  of  the  palatal  piece  (S).  The 
bird-call  is  22  mm.  wide  and  20  mm.  long.    The  two  branches  of  the  frame 

distend  the  rubber  bird-call, 
the  two  lips  of  which  are 
closely  approximated,  and  the 
rubber  tube  is  elsewhere  com- 
plete. 

"As  the  expired  air  is  pro- 
jected into  the  apparatus  by 
the  patient  with  more  or  less 
force,  according  to  the  tone 
which  he  desires  to  give  to  his 
word,  the  two  lamellae  of  rubber 
are  more  or  less  distended  from 
their  base  to  their  extremity, 
and  their  borders,  acting  as  a 
veritable  glottis,  are  put  in  vi- 
bration by  the  passage  of  air,  which  in  turn  is  set  in  vibration.  This  phenom- 
enon is  produced  at  the  centre  of  the  end  of  the  velum  of  the  i)alate,  imme- 
diately in  front  of  the  uvula.     The  opening  of  the  bird-call  is  therefore  placed 


Fig.  32.— Metal  Frame  (Q),  Rubber  Bird-call  (T),  and 
Frame  Distending  Bird-call  (C).  The  air  is  forced  in  at  (S 
and  the  lips  (Z)  are  set  in  vibration,  tlius  causing  the 
.sound.     (Delair.) 


Pio.  33. — The  Palatal  Appliance  Viewed  from  Above 
(Delair.) 
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Fig.  34.  —  Metal 
Framework  which 
Prevents  Contact  of 
Tongue  with  the  Rub- 
berGlottis.    (Delair.) 


obliquely  at  the  back  of  the  velum  of  the  palate.  Thus  the  sound  produced  is 
projected  in  the  direction  of  the  phar\'nx,  and,  according  to  the  articulated 
sound  to  be  produced,  it  is  directed  either  toward  the  cavdty  of  nasal  resonance 
or  toward  the  mouth,  where  the  secondary  organs  of  speech 
transform  it  into  words.  Furthermore,  the  lips  of  the  glottis, 
being  closely  approximated,  prevent  the  entrance  of  food  into 
the  bird-call  during  deglutition,  and  this  permits  the  subject 
to  speak  and  to  eat  without  removing  the  instrument. 

"However,  this  appliance,  very  simple  in  principle, 
would  have  functionated  very  imperfectly  if  it  had  not  been 
supplied  with  an  indispensable  improvement.  We  know  that 
during  the  emission  of  about  four-fifths  of  articulated  sounds 
the  palatal  velum  is  raised  and  is  applied  to  the  posterior  wall  of  the  pharynx, 
forming  thus  a  partition  between  the  mouth  and  the  nasal  fossae.  During 
this  physiological  phenomenon  the  bird-call  is  situated  between  the  tongue, 
the  pharynx,  and  the  velum.  The  artificial 
glottis,  in  this  instance,  can  then  vibrate  without 
hindrance.  It  is  not  the  same,  on  the  other 
hand,  when  the  simple  sounds  and  the  nasally 
articulated  sounds  are  produced,  as  in  this  case 
the  velum  of  the  palate  is  depressed  in  order 
to  permit  the  column  of  expired  air  to  vibrate 
freely  in  the  two  resonating  chambers,  the  mouth 
and  the  nose.  At  this  time  the  bird-call,  during 
the  emission  of  these  last  two  sounds,  is  found 
to  be  compressed  simultaneously  by  the  velum  of 
the  palate  and  by  the  tongue.  A  special  pro\i- 
sion,  imitated  from  my  appliance  for  the  velum 
of  an  artificial  palate,  avoids  the  contact  with  the 
velum  of  the  palate  against  which  it  is  applied. 
This  is  a  thin  plate  around  the  edge  of  which  is 
soldered  a  round  wire  in  order  to  render  its  con- 
tact more  agreeable  to  the  mucous  membrane. 
A  little  rubber  band  (V)  permits  the  movements 
of  elevation  and  depression  in  accordance  with 
those  of  the  velum  (U).  This  protector  is  2  mm.  wdder  than  the  bird-call. 
Underneath  this,  two  parallel  stems  (A^),  screwed  into  the  palatal  appliance,  sup- 
port a  little  framework  of  metal  (F),  tV'hich  prevents  the  tongue  from  coming  in 
contact  with  the  end  of  the  bird-call— that  is  to  say,  the  artificial  glottis  (Z)." 


Fig.  35. — Patient  with  the  Appli- 
ance in  Place.     (Delair.) 


IV.  PROSTHESIS  AFTER  RESECTION  OF  THE  JAWS. 


^^^len  a  resection  of  either  the  upper  or  the  lower  jaw  is  contemplated  by 
the  surgeon,  in  the  treatment  of  necrosis  or  tumoi-s  or  in  connection  with  gun- 
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shot  wounds  or  other  traumata,  he  is  always  embarrassed  at  the  thought  of 
the  sequelae  of  the  operation,  which  are  usually  most  serious. 

A  review  of  those  sequelae  which  immediately  follow  the  resection  of  the 
mandible  gives,  first,  a  recession  of  the  tongue  into  the  throat.  This  occurrence 
may  be  embarrassing  at  the  time  of  the  division  of  the  attachments  of  the  tongue 
to  the  anterior  portion  of  the  mandible,  or  it  may  become  so  later,  when  the 
organ  is  no  longer  held  in  place  by  a  ligature  passed  through  its  substance. 
Such  a  falling  back  of  the  tongue  embarrasses  both  respiration  and  deglutition. 
In  rare  instances  in  which  the  attachments  of  the  organ  have  not  been  disturbed, 
the  resection  of  the  mandible  having  taken  place  on  one  side  of  the  symphysis, 
the  protrusion  of  the  tongue  through  the  mouth  may  be  the  embarrassing  feat- 
ure. Among  the  other  well- 
known  sequelae  may  be  men- 
tioned impairment  of  mastica- 
tion, difficulty  in  speech  and 
deglutition,  dribbling  of  the  sa- 
liva, and  the  deformity  of  the 
face  incident  to  the  resection. 

The  secondary  results  are 
largely  due  to  the  contraction 
of  the  cicatrix,  and  include  an 
increase  in  the  deformity  due  to 
an  approximation  of  the  ends  of 
the  remaining  portions  of  the 
bone.  This  is  expressed  as  a 
retraction  of  the  lower  side  of 
the  face  and  a  deviation  of  the 
chin  and  the  buccal  orifice. 
(Figs.  36, 37, 38.)  In  the  mouth 
the  upper  and  lower  teeth  are 
no  longer  in  occlusion,  and  as 
a  result  proper  mastication  is 
impossible.  (Fig.  39.)  Instead, 
the  teeth  come  into  contact  with  the  soft  tissues,  with  the  resulting  abrasion  and 
ulceration  incident  thereto.  Satisfactory  speech  is  wellnigh  impossible,  and,  in 
rare  cases,  the  tongue,  being  no  longer  retained  in  the  mouth,  protrudes  between 
the  two  resected  portions  of  the  jaw.  Finally,  from  the  lack  of  proper  occlusion 
we  have  a  deformity  of  the  palatal  vault  and  of  the  arch  of  the  upper  teeth. 

The  recession  of  the  tongue  and  the  approach  of  the  two  fragments  of  the 
mandible  are  the  two  things  which  it  is  most  desirable  to  avoid. 

Claude  Martin,*  in  1878,  first  conceived  the  idea  of  an  immediate  prosthesis 

in  cases  of  resection  of  the  jaw,  and  he  then  proposed  the  method  which,  with 

slight  change,  he  u.ses  at  the  present  time.     The  method  has  not  come  into 

general  use  in  this  country,  but  it  has  been  employed  successfully  by  its  author 

•  Claude  Martin:  "  De  la  ProtMse  immediate  appliqu^e  k  la  Resection  des  Maxillaires." 


I'KJ.  .36.— Patient  for  Whom  a  Resection  of  the  Right 
Half  of  the  Mandible  Ha.s  Been  Done.  The  picture  shows 
deviation  and  retraction  of  the  chin. 
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during  the  past  thirty  years,  and  the  results  which  he  has  reported  amply  justify 
the  utilization  of  this  procedure  in  the  cases  which  are  now  uftder  consideration. 
The  rationale  of  the  method  is  as  follows:  Following  the  resection  of  a  portion 
of  the  maxilla  or  the  mandible,  a  pre\'iously  constructed  appliance,  made  of 
hard  rubber  and  corresponding  in  shape  to  the  removed  section  of  the  bone, 
but  of  slightly  larger  dimensions,  is  inserted  into  the  wound.  It  is  attached 
firmly  to  the  remaining  portions  of  the  bone  by  means  of  screws  and  bands  of 
metal,  or  to  the  remaining  teeth  by  clasps.  The  external  wound  is  sewed  up; 
the  internal  wound  is  left  open,  communicating  with  the  oral  ca^'ity.  The 
prosthetic  piece  is  riddled  with  channels  which  stand  in  communication  with 
a  soft-rubber  tube  that  enters  at  either  comer  of  the  mouth.    This  is  for  the 


Fig.  37. 

Fig.  37. — Profile  View  of  Patient  Shown  in  Fig.  36. 
Fig.  38.— Profile  View  of  Patient  Shown  in  Fig.  36. 


Fig.  38. 

Note  the  retraction  of  the  chin. 
Note  the  retraction  of  the  scar. 


purpose  of  making  frequent  lavage  of  the  wound  with  antiseptic  washes  under 
high  pressure.  After  the  wound  has  healed,  the  temporan*'  appliance  is  replaced 
by  one  of  shghtly  smaller  volume  and  without  the  irrigation  canals,  and  this 
is  destined  to  be  permanent,  except  that  it  is  removable  for  purposes 
of  cleansing. 

It  is  an  unusual  procedure  to  place  a  foreign  body  in  an  open  wound,  and 
especially  one  communicating  with  a  ca^^ty  so  full  of  germ  life  as  the  mouth, 
but  the  system  of  frequent  lavage  with  antiseptic  solutions  under  pressure 
has  rendered  this  objection  of  less  moment  than  would  appear  theoretically  to 
be  the  case. 

It  has  been  objected  that  the  lavage,  which  is  in.stituted  every  few  hours 
and  which  is  begun  immediately  after  the  operation,  washes  away  the  blood-clots 
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and  thus  produces  hemorrhage.  Martin's  experience  has  been  contrary  to  this, 
and  he  says  that  the  lavage  does  not  interfere  with  hspmostasis,  and  that,  by 
preventing  infection,  it  thus  prevents  secondary  hemorrhage. 

Another  objection  which  has  been  offered  is  that,  owing  to  the  fact  that 
the  ends  of  the  bone  are  bathed  in  the  fluids  of  the  mouth,  they  become  infected 
and  suppurate;  that  then  the  appUance  becomes  movable  by  reason  of  a  loosen- 
ing of  the  screws  and  that  in  some  cases  it  must  be  removed;   and  that,  when 

this  is  done,  the  resulting  contraction 
of  cicatricial  tissue  is  exactly  as  great 
as  if  the  appliance  had  not  been  in- 
serted. While  it  is  true  that  this  may 
happen,  yet  careful  lavage  succeeds 
in  preventing  such  a  result  in  a  great 
majority  of  cases.  It  is  undoubtedly 
true  that  the  presence  of  the  tempo- 
rary appliance,  by  keeping  up  suppu- 
ation  of  the  wound,  is  responsible 
for  the  long  time  required  in  some  in- 
stances for  the  wound  surface  to  be- 
come covered  with  epithelium,  which 
change  must  take  place  before  the 
permanent  appliance  can  be  put  in 
position.  Martin  has  found  that,  in 
favorable  cases,  about  one  month  is  re- 
quired for  the  completion  of  this  proc- 
ess, while  in  some  cases  he  has  been 
obliged  to  retain  the  temporary  agent 
Francisque  Martin,*  the  son  of  Claude 
Martin,  and  collaborator  with  him  in  the  work,  has  given  the  following  answer 
to  the  other  objections  raised  against  the  method: — 

"Before  concluding  I  wish  to  discuss,  and  to  refute  before  you,  the  principal 
objections  that  have  been  raised  against  immediate  prosthesis.  These  are  prin- 
cipally two:  viz.,  fii-st,  that  it  favors  the  infection  of  the  wound;  second,  that 
later  on  it  becomes  the  cause  of  a  relapse. 

"The  first  of  these  objections  was  made  twelve  years  ago  by  Boennecker. 
'The  piece  of  rubber,'  says  the  German  author,  'that  covers  the  soft  and  bony 
sectioned  parts  does  not  allow  a  free  discharge  of  the  secretions,  and  one  cannot 
be  sure  of  the  asepsis  of  the  apparatus.  In  the  prosthesis  of  Dr.  Martin  a  back- 
ward step  is  made  as  regards  the  treatment  of  the  wound.  ...  He  places  a 
fon'ign  body  which  promotes  retention,  and  hence,  the  disinfection  of  the  mouth 
being  impossible,  it  is  a  serious  fault  against  antisepsis.' 

"As  Claude  Martin  replied  long  ago,  these  objections  are  entirely  theoretical, 
and  appear  to  Ix^  puerile  to  those  who  see  us  daily  practising  our  method.     Let 

♦"Immediate  Prosthesis  in  Maxillary  Resections:  Method  of  Claude  Martin  of  Lyons." 
Transactions  Fourth  International  Dental  Congress,  vol.  iii.,  p.  194. 


Fig.  39. — Artificial  Lower  Denture  Fitted  to 
Teeth  of  Left  Half  of  Mandible  of  Patient  shown 
in  Fig.  36.  The  artificial  teeth  occupy  approxi- 
mately the  position  of  the  former  natural  teeth 
shown  on  the  cast,  having  been  arranged  to  oc- 
clude with  the  upp>er  teeth,  trom  which  may  be 
judged  the  amount  of  retraction  of  this  side  of  the 
mandible  from  cicatricial  contraction. 

for  as  long  a  period  as  eighteen  months. 
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us,  however,  discuss  them  in  order  to  enhghten  the  members  of  the  congress 
upon  the  important  question. 

"The  disinfection  of  the  buccal  cavit)^  is  quite  possible,  and 'even  quite  easy 
to  effect,  if  the  rules  we  have  laid  down  be  carried  out.  The  question  of  the 
antisepsis  of  the  mouth  after  operations  followed  by  prosthesis  has  always  been 
Claude  Martin's  desideratum.  'It  is  for  this  reason,'  he  writes,  'that  we  have 
in  our  prosthetic  pieces  hollowed  out  canals  of  irrigation  opening  on  to  all  points 
of  the  cmentous  surface  and  through  which  it  is  easy  to  make  antiseptic  wash- 
ings.' We  are  so  convinced  of  the  efficiency  of  the  means  we  have  adopted 
that  we  do  not  hesitate  to  make  the  washings  ourselves  in  the  hospital  wards 
when  the  temperature  of  the  patients  rises,  to  prove  that  with  a  little  care  a 
complete  disinfection  can  be  effected  and  a  stop  put  at  once  to  the  faults  of 
retention. 

"Boennecker.  continuing  his  remarks,  calls  attention  to  the  fact  that  we 
mention  in  our  observations  a  case  of  erysipelas  and  another  case  in  which  there 
was  a  particular  fetidity  of  the  mouth.  It  suffices  to  reply  that  the  compli- 
cations referred  to  by  Boennecker  took  place  in  1878,  a  period  when  antisepsis 
was  in  quite  a  nidimentary  stage,  and  when  we  had  not  yet  made  use  of  our 
apparatus  fitted  with  irrigation  canals.  We  think,  indeed  we  are  certain,  that 
in  taking  as  a  basis  our  practice  of  the  last  twenty  years,  and  with  our  appa- 
ratus facilitating  the  washing  out  of  the  parts,  even^'  infectious  accident  should 
disappear,  especially  if  care  be  taken  to  make,  as  we  recommend,  irrigations  of 
the  buccal  ca\'ity  under  high  pressure.  From  this  point  of  \'iew,  we  cannot  insist 
upon  it  too  strongly.  Esmarch  washings  must  be  absolutely  given  up.  This 
manner  of  irrigation,  which  we  too  often  see  employed  by  ill-trained  hospital 
attendants,  does  not  give  sufficient  pressure.  Eguisier's  irrigator  nuist  infalU- 
bly  be  used,  which  gives  a  pressure  of  75  metres.  In  frequent  washings  imder 
high  pressure  lies  the  whole  secret  of  success. 

"We  now  come  to  the  question  of  a  relapse  of  the  disease  after  immediate 
prosthesis.  Immediate  prosthesis  has  often  been  incriminated,  and  even  is 
to-day  by  some  surgeons,  as  inducing  a  relapse.  This  opinion  is  based,  we 
think,  much  less  on  an  examination  of  facts  than  on  a  generally  admitted  idea 
that  the  causes  of  mechanical  irritation  are  also  the  causes  of  tumoi's.  This 
idea  of  general  pathology  is  correct,  but,  in  the  particular  case  referred  to,  an  ill- 
judged  application  of  it  was  made.  In  fact,  the  prosthetic  apparatus,  solidly 
fastened,  cannot  be  compared  to  a  mobile  foreign  body,  which,  by  its  frequent 
change  of  place,  is  necessarily  a  cause  of  irritation.  Although  the  fixing  arrange- 
ment described  above  has  only  been  presented  a  short  time  relatively,  my  father 
nevertheless  had  already  made  use  of  it  for  a  considerable  time  before,  and  I 
hasten  to  describe  it  to  you,  being  con\inced  that  henceforth  such  a  reproach 
can  no  longer  be  laid  to  the  charge  of  immediate  prosthesis. 

"A  strict  examination  of  facts,  in  the  numerous  observ^ations  that  my  father 
possesses,  some  of  which  date  as  far  back  as  twenty-five  years  (see  the  publica- 
tion mentioned  above),  refutes  entirely  such  an  objection.  Moreover,  we  do 
not  hesitate  to  say  that  immediate  prosthesis  offers,  on  the  contrary,  a  guarantee 
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against  a  relapse.  In  fact,  the  prosthetic  apparatus,  whatever  its  size  may  be, 
is  just  as  easy  to  fix;  consequently  the  surgeon,  when  he  has  recourse  to  imme- 
diate prosthesis,  is  more  at  ease  in  making  a  large  ablation  of  the  tumor,  which 
indeed  is  the  principal  guarantee  against  a  recurrence." 

Martin  has  a  very  ingenious  method  of  constructing  his  apphance  for  imme- 
diate prosthesis  for  the  lower  jaw.  This  is  done  some  days  previous  to  the  opera- 
tion. An  impression  is  taken  of  both  the  upper  and  the  lower  jaw  in  the  mouth 
and  plaster  casts  are  made  from  these;  at  the  same  time  the  height  of  the  lower 
jaw  from  the  chin  to  the  top  of  the  teeth  is  measured.  With  these  data  as 
guides  a  natural  mandible  is  selected  as  nearly  of  a  size  with  the  one  to  be 

resected  as  possible.  This  is  reproduced  in 
wax  by  the  use  of  a  plaster  piece-mould  made 
over  the  natural  mandible  selected. 

The  inner  surface  of  the  mould  having  been 
oiled,  the  melted  wax  is  poured  in,  and  after 
it  has  hardened  it  may  be  easily  removed. 
The  shape  of  the  wax  jaw  may  be  changed  by 
bending  if  comparison  with  that  of  the  patient 
makes  it  necessary.  This  is  reproduced  in 
black  vulcanite,  vulcanized  at  a  temperature  of 
145°  C.  for  three  hours.  In  order  to  provide 
for  the  irrigation  channels,  a  zinc  tube  is 
placed  in  the  portion  corresponding  to  the 
body  of  the  bone  and  two  in  the  ascending 
ramus,  and  these  are  filled  with  Spanish  white. 
The  zinc  tubes  are  subsequently  removed  by 
immersing  the  piece  in  dilute  hydrochloric 
acid  for  two  or  three  days.  Supplementary 
channels  leading  from  this  to  the  lower  border 
of  the  piece  are  made  by  drilling  into  the  tube  from  this  border.    (Fig.  40.) 

If  both  sides  of  the  jaw  are  to  be  resected,  the  Vulcanite  piece  is  divided  at 
its  centre  and  provision  is  made  for  the  reuniting  of  the  two  halves  by  means 
of  a  metal  plate  screwed  to  its  outer  surface.  At  a  position  nearly  correspond- 
ing to  the  comer  of  the  mouth,  an  entrance  is  made  into  the  main  irrigation 
channel  for  a  soft-rubber  tube  which  is  affixed  to  this  opening  and  which  trans- 
mits the  antiseptic  solutions  used  for  lavage. 

Another  means  of  uniting  the  two  halves  of  the  divided  appliance  consists 
in  a  horseshoe-shaped  piece  made  of  hard  rubber  and  intended  to  come  in 
contact  with  the  arch  of  the  upper  teeth.  On  each  side  of  this,  underneath, 
there  is  a  projecting  stem  of  metal  which  fits  into  a  socket  in  the  vulcanite. 
This  serves  both  to  bind  the  two  halves  together  and  also  to  provide  a  surface 
of  contact  to  the  teeth  of  the  upper  jaw. 

While  it  is  not  necessary  to  construct  a  complete  jaw  for  each  case  to  be 
resected,  it  is  wise  to  err  on  the  side  of  having  too  nmch  rather  than  too  little. 
This  prevents  any  embarrassment  that  might  arise  at  the  time  of  operation 


Fig.  40.  —  Temporary  Appliance  of 
Vulcanite  for  Immediate  Prosthesis  of 
Resected  Mandible.  The  figure  shows 
irrigation  channels  and  tube,  and 
method  of  uniting  the  two  halves  of 
the  appliance.     (Martin.) 
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Fig.  41.  —  Temf>orar>'  Appli- 
ance of  Vulcanite  for  Immediate 
Prosthesis  of  Resected  Mandible. 
Prepared  for  insertion  and  at- 
tachment to  the  remaining  frag- 
ments of  bone.     (Martin.) 


because  the  surgeon  found  it  necessary  to  cut  farther  than  he  at  first  intended 
in  order  to  obtain  sound  tissue.  It  is  a  very  simple  matter  to  trim  the  vulcanite 
jaw  until  it  has  the  size  required  for  restoring  the  resected  part.  It  is  ad\'isable 
for  the  surgeon  to  cut  the  bone,  if  he  is  dealing  ^N-ith  the  body  of  the  jaw,  in  such 
a  manner  that  the  cut  surface  shall  slant  downward  and  fon^ard.  This  facili- 
tates the  immobilization  of  the  prosthetic  apphance 
and  renders  the  successful  use  of  the  permanent 
fixture  a  greater  probability. 

The  absolute  fixation  of  the  prosthetic  appliance 
is  necessar}'.     The  method  pureued  by  Martin  is  to 
have   a   broad    projecting   metallic    plate   on   the 
inner  surface  parsing  to  the  inner  side  of  the  re- 
maining fragment  of  bone.      On  the  outer  surface 
are  placed  two  narrow  metallic  strips,  each  united 
to  the  prosthetic  appliance  by  a  screw.    These  are 
crossed  and  their  outer  ends  are  similarly  united 
to  the  bone  by  a  screw  driven  into  its  substance. 
This  mechanical  arrangement  perfectly  immobilizes  the  fixture.     (Fig.  41.) 
L        The  external  wound  is  then  sewed  up  and  should,  except  in  rare  cases,  heal 
t  by  first  intention.     If  the  tongue  shows  a  tendency  to  fall  back,  a  ligature  ma}' 
be  passed  through  its  frenum  and  made  fast  either  to  the  appliance  or  to  the 
soft  tissues. 

The  healing  of  the  wound  is  of  course  delayed  by  the  presence  of  this  foreign 

body,  but  it  is  only  delayed,  and  \vi\\  eventually  take  place.     Its  healing  will 

be  further  delayed  unless  the  septic  products  found  in  the  wound  are  frequently 

L  removed  by  a  lavage  with  antiseptic  solutions.     Martin  recommends  that  at 

first  this  be  done  as  often  as  ever}-  two  horn's,  and 
he  insists  upon  its  being  done  vdih  sufficient  press- 
ure thoroughly  to  cleanse  the  wound.  The  formation 
of  an  epithelial  lining  in  the  pocket  that  contains 
the  \'ulcanite  fixture  is  dependent  upon  this  pres- 
ervation of  the  wound  from  prolonged  suppuration. 
AMien  the  parts  have  completely  healed  the 
lavage  may  cease  and  the  temporar}'  fixture  may 
be  replaced  with  a  permanent  appliance. 

The  following  is  the  technique  usually  followed 
by  Claude  Martin: — "Before  changing  the  appa- 
ratus we  take  an  impression  of  the  mouth  of 
the  patient,  of  the  remaining  fragment  or  fi'ag- 
ments,  and  of  the  upper  edge  of  the  temporary 
apparatus.  We  cast  this  impression,  and  then  construct  an  apparatus  in  such 
a  way  that  it  will  have,  by  means  of  clasps  and  laminie,  a  solid  hold  on  the  teeth 
of  the  remaining  fragment ;  and  at  the  point  where  the  dental  arch  of  this  piece 
corresponds  to  the  temporary  apparatus  there  is  a  groove  into  which  the  ridge 
of  the  apparatus  fits.    As  soon  as  the  temporary  apparatus  is  removed  we  place 


Fig.  42.  —  Penuanent  Appli- 
ance of  Vulcanite  for  Use  ia  Re- 
section of  the  Mandible  After  the 
Temp)orary  Appliance  is  Re- 
moved. The  figure  shows  means 
of  attachment  to  teeth  and 
means  of  preventing  movement  of 
remaining  bony  fragments  by 
contraction  of  the  scar  tissue. 
(Martin.) 
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it  in  that  groove  and  fix  it  there  with  two  or  three  screws.  Add  the  time 
required  for  adjusting  all  this  apparatus  on  the  model  of  the  remaining  frag- 
ment that  we  obtained  by  the  first  impression,  and  for  placing  the  model  appa- 
ratus in  plaster,  and  the  time  the  latter  takes  to  set,  and  all  is  finished.  The  few 
minutes  consumed  in  this  operation  will  certainly  not  be  sufficient  to  allow  the 
cicatricial  bands  to  draw  the  bony  fragments  nearer  together,  for,  as  soon  as 
the  plaster  is  hard,  the  impression  is  removed  and  the  original  appliance,  the 
canals  of  which  have  been  stopped  with  hard  wax,  is  replaced  in  the  mouth 
of  the  patient  in  the  same  manner  as  is  an  ordinary  set  of  artificial  teeth. 
This  gives  ample  time  in  which  to  construct  a  permanent  appliance.  If  the 
temporary  appliance  is  put  in  its  jjroper  place  in  the  impression,  and  a  plaster 
cast  is  poured,  a  cast  is  obtained  which  reproduces  the  teeth  and  gums  correctly, 
and  when  the  temporary  appliance  has  been  removed  it  leaves  a  groove  rep- 
resenting the  groove  in  the  soft  tissues  into  which  it  fits.  Upon  this  cast  there 
may  be  constructed  a  permanent  appliance  which  will  have  the  exact  form  of 

the  temporary  appliance . ' '  The 
permanent  appliance  is  made 
of  hard  rubber  and  is  remov- 
able for  purposes  of  cleanliness. 
(Fig.  42.) 

Immediate  Prosthesis  in 
Resections  of  the  Maxilla. — 
The  sequela)  which  occur  after 
resection  of  the  maxilla  are 
somewhat  similar  to  those  which 
follow  resection  of  the  mandible, 
although  they  are  not  so  serious. 
Because  of  the  loss  of  the  skel- 
etal support,  the  soft  tissues 
fall  inward,  causing  a  deformity 
which  is  further  aggravated 
by  the  subsequent  cicatricial 
contraction.  Bichat  and  Oilier 
(quoted  by  Martin)  have  found 
that  the  surrounding  bony 
parts  show  a  tendency  to  be 
drawn  together,  thus  reducing 
the  size  of  the  cavity  caused 
by  the  resection.  As  a  result 
of  this  contraction  the  orbital 
.tissues  are  pulled  inward  and 
downward,  with  a  consequent  lowering  of  the  eye  on  the  affected  side;  and 
in  addition,  the  drawing  of  the;  sound  maxilla  into  the  cavity  causes  the  re- 
maining upper  teeth  to  be  displaced  to  such  an  extent  that  they  no  longer 
oppose  those  of  the  mandible.     Martin's  appliance  tends  to  prevent  these 


Fio.  43. — Temporary  Appliance  for  Use  in  Immediate 
Prosthesis  Following  Resections  of  the  Maxilla.  The  figure 
shows  iUi  three  portions  antl  the  means  of  uniting  them.  A, 
A,  Tubes  serving  for  irrigation  channels  and  also  as  dowels 
to  unitti  the  two  upper  portions  to  the  lower;  B,  irriga- 
tion tube;  C,  C,  C,  openings  to  permit  escape  of  antiseptic 
waHlies  used  for  lavage ;  D,  D.  external  openings  permitting 
the  antiseptic  washes  to  hv  conveyed  to  the  wound  sur- 
faces; E,  metallic  tubes;  F,  crown  with  long  pin  attached 
pawmg  through  tubes  (E)  to  unite  appliance.     (Martin.) 
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deformities  and  at  the  same  time  permits  the  patient  to  eat  and  speak  shortly 
after  the  operation— a  consideration  of  no  little  importance.  Owing  to  the 
fact  that  it  is  placed  between  the  malar  bone  and  the  sound  maxilla,  the  appliance 
serves  to  hold  these  structures  apart  and  in  this  way  it  opposes  the  contraction 
to  which  reference  has  just  been  made.  Besides,  the  upward  pressure  exerted 
upon  the  appliance  by  the  teeth  of  the  lower  jaw  aids  materially  in  supporting 
the  floor  of  the  orbit.  I  am  informed  by  Dr.  Joseph  D.  Brj^ant  that  he  has 
observed,  in  instances  in  which  the  floor  of  the  orbit  was  not  removed,  most 
satisfactory  results  from  the  introduction  of  a  simple  i)late  which  fits  what 
remains  of  the  bony  roof  of  the  mouth  and  extends  outward  in  such  a  man- 
ner as  to  hold  the  cheek  in  place. 
The  stability  of  this  plate  is  much 
increased  if  no  teeth  are  attached. 

The  Temporary  Appliance.  —  The 
temporary  appliance  consists  of  two 
portions:  one  corresponding  to  and 
restoring  the  palatal  vault,  and  the 
other  representing  only  the  anterior 
face  of  the  resected  bones.  To  facili- 
tate its  introduction  and  removal  the 
appUance  is  divided  into  three  sec- 
tions, which  are  united  together  by 
means  of  a  connecting  pin,  as  shown 
in  Fig.  43.  The  vertical  portion  rep- 
resents the  face  of  the  maxilla,  the 
malar  bone,  the  nasal  bone,  and  the 
floor  of  the  orbit.  It  is  made  entirely 
of  hard  rubber  and  is  pro\ided  with 
irrigation  channels,  as  shown  in  Fig.  44. 
It  is  very  important  that  these  latter 
should  be  numerous  and  close  together.  The  portion  corresponding  to  the 
dental  arch  and  the  vault  of  the  palate  is  also  made  of  hard  rubber,  and  in  it  are 
set  teeth  so  arranged  as  accurately  to  articulate  ^ith  those  of  the  lower  jaw. 
The  palatal  portion  extends  to  the  other  side  of  the  vault,  fitting  around  the 
necks  of  the  natural  teeth  and  attached  to  them  with  clasps  which  maintain 
the  apparatus  in  place.  If  there  are  no  teeth  in  the  superior  maxilla,  support 
is  secured  by  means  of  a  spring  which  is  attached  to  the  teeth  of  the  lower  jaw. 
The  posterior  part  of  the  palatal  portion  is  of  soft  rubber  in  order  to  give  free 
play  to  the  remnant  of  the  velum  and  to  permit  the  closure  of  the  passage  into 
the  nasal  chambers.  The  tube  connecting  Tsith  the  irrigation  channels  is  attached 
in  front  over  the  canine  tooth,  and  two  openings  in  the  centre  of  the  horizontal 
portion  p)ermit  the  antiseptic  washes  to  escape. 

The  size  and  form  of  the  appliance  are  obtained  from  a  natural  maxilla  that 
matches  in  size  the  one  which  is  to  be  resected.  The  vulcanite  jaw  is  made 
larger  rather  than  smaller  than  the  part  to  be  removed,  and  then,  at  the  time 


Fig.  44.  —  Temporary'  Appliance  for  Use  in 
Immediate  Prosthesis  Following  Resections  of  the 
Maxilla.     Assembled  appUance.     (Martin.) 
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Fig.  45. — Permanent  Appliance 
for  Use  in  Immediate  Prosthesis 
Following  Resections  of  Maxilla. 
Oral  portion  of  appliance,  showing 
thin  projecting  edge  which  enters  the 
cavity  of  the  resection.    (Martin.) 


of  the  operation,  it  is  reduced  to  accord  with  the  necessities  of  the  case.  It  is 
held  in  place  only  by  the  clasps  which  encircle  the  teeth  or  by  the  spring  that 
extends  to  the  lower  jaw.  Martin  says  that  in  some  cases  he  has  been  able  to 
remove  the  temporary  appliance  at  the  end  of  a  month,  while  in  others  it  has 
had  to  stay  in  eighteen  months. 

The  Permanent  Appliance.— The  permanent  appliance  (Fig.  45)  is  to  be  intro- 
duced after  the  wound  has  completely  cicatrized.  The  first  step  required  is 
to  take  an  impression  of  the  mouth  and  the  cavity  of  the  removed  bone,  for  it 

is  intended  that  the  appliance  shall  fill  this  com- 
pletely. To  accomplish  this,  the  impression 
composition  is  softened  by  heat  and  then  packed 
into  the  deepest  portion  of  the  cavity  in  small 
pieces.  When  each  of  these  portions  has  been 
given  the  proper  shape  it  is  thoroughly  chilled 
and  hardened  and  then  oiled,  to  permit  its  re- 
maining separate  from  succeeding  portions.  The 
packing  is  done  with  the  fingers,  and,  when  the 
cavity  is  full,  an  impression  of  the  mouth  is 
taken  as  in  ordinary  cases.  The  impression  is 
removed  in  sections  which  are  fitted  together, 
and  a  cast  is  made  in  the  usual  manner. 
The  temporary  appliance  should  not  be  removed  until  the  permanent  one  is 
ready  to  be  introduced,  as  otherwise  in  a  short  time  sufficient  contraction  would 
ensue  to  make  this  impossible.  Martin  relates  a  case  in  which  the  appliance 
was  left  out  for  twenty-four  hours,  when  its  introduction  was  effected  only  with 
very  great  difficulty. 

The  lower  portion  of  the  appliance  is  made  separately  of  hard  rubber  like 
any  dental  plate,  the  teeth  being  mounted  upon  it.  Its  upper  surface  should 
present  a  raised  edge  that  enters  the  cavity  in  the  soft  tissues.  The  remaining 
portion  is  made  of  soft  rubber  (pure  Para  rubber,  with 
six  per  cent  of  sulphur,  and  vulcanized  for  a  long  time 
at  a  low  temperature) ;  it  is  hollow  in  order  that  it  may 
be  very  light  in  weight,  and  is  constructed  in  the  mould 
of  the  space  which  it  is  to  occupy.  It  is  filled  with 
water  while  it  is  undergoing  vulcanization,  in  order  to 
keep  it  distended  and  to  give  it  the  necessary  form. 
This  water  is  removed  subsequently  by  an  opening  made 
in  the  hard-rubber  portion,  and  this  opening  is  then 
stopped  up  with  a  screw  to  prevent  the  ingress  of  foreign 
matter.  The  portions  of  the  ai)pliance  which  are  so  ar- 
ranged as  to  op[)ose  the  contraction  of  the  scar  are  of  hard  rubber,  while  the 
other  portions,  which  are  to  be  in  contact  with  the  delicate  lining  membrane 
of  the  cavity,  are  of  soft  rubber. 

The  Use  of  Ante-operative  Appliances,  and  the  Post-operative  Treatment 
of  Mandibular  Resections. — In  cases  in  which  immediate  prosthesis  is  not  pos- 


FiG.  46.  —  Soft-rubber 
Hulb  Portion  of  Appliance 
for  Resected  Maxilla,  to  be 
Joined  to  Portion  Shown 
in  Fig.  45.     (Martin.) 
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Fig.  47. — Ante-opierative  Appliance  Put 
in  Place  Before  the  Operation  of  Resection 
of  the  Mandible  to  Prevent  Its  Retraction 
by  Cicatricial  Contraction.     (Martin.) 


sible,  Claude  Martin  *  has  proposed  what  he  temis  la  prothcse  ante-opcratoire. 
This  consists  in  placing  in  the  mouth,  before  the  operation,  an  appliance  which 
prevents  the  drawing  in  of  the  remaining  portion  of  the  mandible  by  the  con- 
tracting cicatrix,  and  j-et  peraiits  the  separation  of  the  jaws.  ' '  ^^^len  the  surgeon 
has  marked  out  his  field  of  operation,  we 
place  on  the  fragment  of  the  lower  jaw 
which  is  to  be  removed — for  this  kind  of 
prosthesis  can  be  applied  only  when  a  por- 
tion is  to  remain — an  appliance  of  \T.ilcan- 
ized  rubber  that  fits  the  remaining  teeth  and 
is  fixed  to  them  by  screws,  if  its  own  ad- 
hesion is  not  sufficient  to  retain  it.  This 
appliance  carries  an  external  lateral  %^'ing 
which  is  directed  upward  and  which  is  to 
engage  a  second  \\'ing  attached  to  an  analo- 
gous appliance  fixed  to  the  upper  jaw.  The 
upper  wing  is  situated  inside  that  attached 
to  the  lower  jaw,  a  fact  which  permits  the 
maining  fragment  of  the  lower  jaw  to 
resist  the  traction  exerted  upon  it  by  the 
muscles.  This  traction  not  only  causes  a 
defonnity  of  the  corresponding  jaw,  but  also 
prevents  mastication,  which  in  these  cases 
plays  such  an  important  part  in  maintaining  the  proper  standard  of  health. 
In  a  word,  the  ante-operative  prosthetic  appliance  serves  to  keep  the  frag- 
ment in  its  proper  position.     (Fig.  47.) 

"We  ought  to  add  that  the  two  appliances,  upper  and  lower,  are  placed  in 
position  three  or  four  days  before  the  operation,  in  order  that  the  patient  may 
become  accustomed  to  them,  and  that  the  surgeon,  at  the  time  of  the  operation, 
may  not  have  to  remove  them  if  his  field  of  operation  has  to  be  limited. 

"But,  it  may  be  asked,  what  will  become  of  the  side  of  the  jaw  from  which 
a  part  was  resected?  Cicatricial  bands  ^^ill  be  established,  and  in  a  short  time 
the  patient  will  not  be  able  to  utilize  the  resected  side  for  mastication,  and  there 
will  always,  of  course,  be  some  disfigurement. 

''It  is  at  this  time  that  we  intervene  by  means  of  la  jjroihese  tardive,  emploj^- 
ing  the  weighted  appUances  which  have  proved  so  useful  in  our  hands. 

"AMien  the  cicatrization  is  entirely  completed,  we  attach  with  screws,  to  the 
ante-operative  appliance  of  the  lower  jaw,  another  piece  of  vulcanized  rubber 
which  is  of  such  shape  as  to  complete  the  lower  dental  arch.  "\Mien  the  patient 
can  wear  this  with  comfort,  we  add  to  its  lower  surface  a  block  of  tin,  the  full 
length  of  the  resected  part.  Little  by  little  this  block  makes  a  place  for  itself 
in  the  scar  tissue,  partly  by  reason  of  its  weight,  partly  because  of  the  massage 
which  results  from  the  movements  of  deglutition  and  mastication,  and  also 

*  "  Traitement  prothetique  dans  les  Resections  du  Maxillaire  inf^rieur."  Le  Laboratoire, 
November  18th.  1906,  p.  678. 
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partly  because  of  the  external  massage  which  the  patient  himself  should  make 
upon  the  scar.  When  this  has  taken  its  place,  we  add,  by  means  of  screws, 
first  one  and  then  another  new  block  of  tin  until  the  constantly  increasing 
weight  shall  have,  by  slow  stages,  produced  a  depression  in  this  cicatricial  mass, 
and  shall  have  restored  the  correct  contours  of  the  face.  (Figs.  48,  49,  and 
50.)  Then,  taking  this  apparatus  composed  of  blocks  of  tin  as  a  model,  we  con- 
struct the  permanent  appliance  of  vulcanized  rubber,  to  which  are  attached  the 
artificial  teeth.  This  appliance  the  patient  is  able  to  insert  like  an  ordinary 
denture." 

In  a  case  reported  by  A.  Chiavaro,*  in  which  nearly  one-half  of  the  body 
of  the  mandible  and  all  of  the  ramus  including  the  head  were  removed  because 
they  were  the  seat  of  a  multilocular  cyst,  the  following  details  are  worth  recording 
here:— Immediate  prosthesis  was  not  undertaken  because  the  author  was  absent 
at  the  time  and  did  not  see  the  patient  until  thirteen  days  after  the  operation. 
Shortly  thereafter  an  appliance  with  lateral  wings  was  made  according  to  Martin's 


Fig.  48. 


Fig.  49. 


Fig.  50. 


Fig.  48. — Addition  of  Block  Tin  to  Increase  the  Bulk  and  the  Weight  of  an  Appliance  for  the 
Purpose  of  Distending  the  Scar  in  a  Case  of  Mandibular  Resection.     (Martin.) 
Fig.  49. — Later  Addition  of  Block  Tin  to  Distend  Scar.     (Martin.) 
Fig.  50.— Third  Addition  of  Block  Tin  to  Distend  Scar.     (Martin.) 


method.  It  was  of  sufficient  bulk  to  induce  the  gradual  distention  of  the  scar 
area.  The  patient  wore  this  for  a  month  and  then,  in  spite  of  the  advice  of 
M.  Chiavaro,  he  discarded  it.  He  complained  of  the  wings  and  said  that  he 
suffered  considerably  from  the  pressure  which  they  exerted  upon  the  scar;  he 
also  feared  a  return  of  the  tumor.  At  the  time  when  he  discarded  the  appliance, 
his  teeth  fitted  together  correctly  and,  by  holding  the  remaining  half  of  his  jaw 
in  place  by  pressure  with  his  tongue,  he  was  able  to  open  his  mouth  with  but 
very  little  deviation  of  his  chin.  He  was  able  to  speak  with  his  teeth  closed, 
and  he  could  eat  solid  substances,  even  crusts  of  bread.  He  also  kept  his  teeth 
closed  during  sleep.  He  was  unwilling  to  return  to  the  a[)pliance,  and  so  it  was 
left  out  permanently.  Notwithstanding  the  shortness  of  the  time  during  which 
he  had  worn  the  appliance,  its  use  had  enabled  him  to  correct  nearly  all  the 
disastrous  results  that  usually  follow  such  resections. 

Keyser  f  constructed  an  artificial  mandible  for  a  patient  whose  entire 
mandibh^  had  been  removed  on  account  of  necrosis.  He  began  to  distend  the 
scar  by  using  a  small  jaw  of  hard  vulcanite  fitted  to  the  soft  tissues  of  the  floor 
of  the  mouth  and  attached  to  the  upper  teeth  by  means  of  springs  such  as  were 

♦  Le  Laboratoire,  November,  1905,  p.  839.  f  The  Dental  Cosmos,  vol.  xli.,  p.  517. 
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fonnerly  used  on  dental  plates  to  hold  them  in  place.     These  springs  sen-ed  to 
keep  up  constant  pressure  on  the  soft  parts,  with  the  result  that  in  time  the 
tissues  yielded.    As  absorption  went  on  and  the  space  occupied  by  the  artificial 
jaw  increased,  additions  were  made  to  the  apparatus,  first  in  shellac,  and  after- 
ward  in   hard   \-ulcanite.      When  _^-— r-fWfe 
sufficient  space  had  been  secured,               ^ — - — '"'''''      -      ^^ 
a  permanent  fixture   bearing   ten            /                   ^    <#f**T"  .-M^ 
artificial  teeth  was  prepared  to  fit          /            "^^-^     ^         -  -s  "V^ 
the  space.     At  the  site  ordinarily        /"~    V"~"^-^^^^^i^^^^^fe-^*'^^ 
occupied  on  each  side  by  the  mo-      /                    '^"^'^Z^^fc-^-1  M^ 
lars,  there  was  an  elbow-Hke  pro-       ^^""-v,^,^^^^             -  "vrr            -J- 
jection  of  platinous  gold  \\-ire,  the                                 .^^^  -^^^^^^^s^i^ 
bent  end  of  this  being  placed  trans-        r,^  -,      »     i-        *   t>        »  xr           *   *  r 

*=  1  riG.  ol. — Applianee  to  Prevent  Movement  of  Frag- 

Versely    to     the    jaw.      These    ends       nient    by    Cicatricial    Contraction    After   Mandibular 

fitted  into  slots  attached  to  crowns 

upon  the  upper  teeth — an  arrangement  which  permitted  hinge-like  movements  on 

the  part  of  the  jaw  and  also  its  removal  as  a  whole  for  purposes  of  cleanhness. 

\'arious  appUances  have  been  suggested  for  the  reduction  of  the  deformity 
due  to  resection  of  the  mandible  in  cases  in  which  no  pro^ision  had  been  made 
beforehand  to  prevent  it.  They  are  all  based  on  the  general  principle  of  apphing 
gentle  traction  upon  the  fragments  which  have  been  approximated  by  the 
cicatricial  contraction. 

In  cases  in  which  teeth  remain  on  both  sides  of  the  jaw,  Martin  *  causes  the 
contracted  arch  to  spread  by  means  of  a  screw  acting  upon  a  di\'ided  plate 
which  fits  the  inner  surfaces  of  the  teeth.  In  a  case  of  hemiresection,  Delairf 
applies  force,  from  a  cap  firmly  attached  to  the  head,  through  the  medium  of 
a  long  spring  that  extends  around  the  face  and  enters  the  mouth,  its  end  being 
attached  to  the  bony  fragment.  Lemerle  \  has  devised  an  appliance  which  is 
illustrated  in  Fig.  51.  and  which  is  suitable  only  for  cases  in  which  teeth  exist 
both  in  the  remaining  portion  of  the  lower  jaw  and  in  the  upjDer  jaw.  It  con- 
sists of  two  silver  caps,  each  of  which  covers  several  teeth.  One  is  fitted  to  the 
teeth  of  each  jaw,  and  each  has  upon  its  external  surface  a  hook  for  the  attach- 
ment of  a  rubber  ligature.  The  ligature  extends  from  one  jaw  to  the  other 
and  its  action  is  to  draw  the  lower  fragment  into  its  former  position. 

Sebileau,§  in  order  to  avoid  the  disadvantages  of  Martin's  immediate  pros- 
thesis on  the  one  hand,  and  the  poor  results  of  post-operative  prosthesis  on  the 
other,  has  proposed  still  another  method  of  prosthetic  treatment,  suitable  for 
use  in  mandibular  resections.  He  suggests  the  application,  before  the  opera- 
tion, of  the  appliance  of  Lemerle  above  decribed,  to  prevent  the  displacement 
of  the  jaw.  The  jaw  is  resected  and  the  wound  closed,  the  mucous  membrane 
of  the  floor  of  the  mouth  being  stitched  to  that  of  the  cheek,  and  the  external 
wound  is  closed  by  sutures.  After  the  wound  has  healed,  he  performs  another 
operation.     He  opens  the  face  at  the  site  of  the  missing  jaw,  being  careful  not 

*  "  De  la  Prothese  immediate."  p.  187.  t  L'OdontoIogie.  Feb.  26th.  1906.  p.  157. 

%  Le  Laboratoire,  Jan.  26th,  1908,  p.  48.         §  Le  Laboratoire.  Feb.  10th.  1907.  p.  88. 
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to  open  a  communication  with  the  mouth,  and  inserts  a  jaw  of  silver  which  is 
securely  attached  to  the  remaining  fragments  of  bone  by  bolts.  Afterward  he 
closes  the  external  wound  over  it,  the  whole  being  done,  of  course,  aseptically, 
and  the  wound  being  closed  without  drainage.  At  a  still  later  date  a  plate 
carr>-ing  substitutes  for  the  missing  teeth  may  be  provided  by  means  of  a  very 
simple  dental  prosthetic  operation. 


V.  SPLINTS  FOR  FRACTURED  MANDIBLES. 


Fig.  52. — Cast  of  Fractured  Mandible.  Made  from 
impression  taken  without  reduction  of  fracture.  {The 
Dental  Cosmos.) 


In  the  treatment  of  fractures  of  the  mandible,  the  dentist  is  frequently  called 
upon  to  assist  the  surgeon  by  the  construction  and  adjustment  of  dental  or 
interdental  splints.  While  such  operations  are  of  course  not  prosthetic,  de- 
scriptions of  them  are  often  included  in  treatises  on  dental  prosthesis,  fcfr  the 
reason  that  the  same  materials  and  methods  are  employed  in  their  construction 

as  in  prosthetic  work.  The  ap- 
pended account  of  these  appli- 
ances is  to  be  read  in  connection 
with  the  treatment  of  fractures 
of  the  mandible  on  pp.  103-105 
of  Volume  III. 

In  the  treatment  of  fractures 
of  this  bone — as  it  is,  indeed,  in 
the  treatment  of  all  fractures — 
the  main  object  is  to  secure  the 
coaptation  of  the  fragments  and 
their  retention  in  proper  relation 
during  the  healing  process.  This  latter  part  of  the  treatment  is  usually  accom- 
plished best  by  means  of  a  splint  adapted  to  the  teeth,  when  these  are  present, 
or  adapted  to  the  jaws  inside  the  mouth,  when  the  teeth  are  absent.  In  some 
instances  the  splint  may  be 
affixed  only  to  the  teeth  of  the 
mandible  itself.  When  thus  ap- 
plied it  serves  to  hold  the  fract- 
ured portions  in  proper  relation 
and  permits  the  movement  of 
the  mandible  in  its  various  func- 
tional activities.  This  is  known 
as  a  dental  splint.  An  interden- 
tal splint  tits  lx)th  upjjer  and 
lower  teeth,  and  usually  the  man- 
dible, under  these  circumstances, 
is  immobilized  in  a  position  in  which  the  teeth  occupy  their  places  in  the 
splint  through  the  sup])()rt  furnished  by  a  Barton's  or  similar  bandage. 

The  splint  should  be  designed  and  constructed  with  a  view  to  its  service  in 


Fig.  53.— Rectified  Cast  of  Fractured  Mandible,  with 
Teeth  Occluding  Correctly  with  Those  of  the  Maxilla. 
(The  Dental  Gosmos.) 
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Fig.  54. — Simple  Dental  Splint  of 
Swaged  Metal.  (Moriarty,  in  The  Den- 
tal Cosmos.) 


opposing  the  muscular  action  which,  without  such  opposition,  would  cause  a 
displacement  of  the  fragments.  The  necessity  for  the  union  of  the  fragments 
in  a  correct  relationship  is  especially  marked  in  fracture  of  the  mandible,  as  the 

least  inaccuracy  in  the  proi:)er  adjustment  of 
these  fragments  is  followed  by  a  defect  in 
the  occlusion  of  the  opposing  teeth  and  con- 
secjuently  by  a  diminution  in  their  functional 
efficiency. 

An  impression  of  the  fractured  jaw  is 
taken  in  plaster  of  Paris  without  any  at- 
tempt at  reducing  the  fracture.  A  large 
oiled  impression  tray  is  iLsed,  and,  when  the 
plaster  has  set,  it  is  withdrawn  and  the  plas- 
ter removed  in  sections.  A  cast  is  made 
from  tliis  and  a  cast  of  the  upper  jaw  is  also 
obtained  in  a  similar  manner.  (Fig.  52.) 
Then  the  cast  of  the  mandible  is  di\dded 
with  a  fine  saw  at  the  site  of  the  fracture. 
These  several  pieces,  after  they  have  been 
arranged  so  that  the  teeth  occlude  properly  with  those  of  the  upper  jaw,  are 
united  with  soft  plaster.     (Fig.  53.) 

For  cases  of  simple  fracture  at  the  symphysis,  at  the  site  of  the  canine  tooth, 
or  at  any  inten'ening  place,  a 
simple  dental  splint — provided 
a  sufficient  number  of  teeth  are 
present  in  the  lower  jaw — is  to 
be  preferred  to  all  other  appli- 
nces.  (Fig.  'A.)  This  is  made 
of  aluminum  (2-4  gauge),  German 
silver  (30  gauge),  or  gold  (30 
gauge),  and  is  constmcted  by 
swaging  a  sheet  of  any  of  these 
metals  over  a  zinc  die  obtained 
from  the  rectified  plaster  cast. 
It  is  in  the  form  of  a  trough  or 
gutter  covering  the  crowns  of  all 
the  teeth  in  the  jaw  or  a  suffi- 
cient number  on  each  side  of 
the  fracture.  This  is  firmly  ce- 
mented to  the  teeth,  the  latter 
correctly  fitting  it  when  the 
fracture  has  been  reduced.  This 
splint  will  effectively  prevent  the 
displacement  of  the  fragments  from  muscular  action,  and  has  the  great  advan- 
tages that  the  patient  may  almost  at  once  use  the  jaw  for  mastication,  and 


Fig.  55. — Dental  Splint  Supplemented  with  Metal 
Chin-piece  to  Permit  Pressure  upon  the  Teeth.  (Mori- 
arty, in  The  Dental  Cosmos.) 


Fig.  56. — Corrected  Casts  upon  the  Articulator.     ("  American  Text- 
book of  Prosthetic  Dentistry.") 
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that  the  mouth  (if  the  fracture  is  compound)  may  be  readily  kept  clean  and 
in  a  comparatively  aseptic  state. 

If  the  fracture  is  located  farther  back  in  the  mouth  and  in  the  molar  region, 
the  Kingsley  splint  or  one  operating  upon  a  similar  principle  (Fig.  o5)  is  necessary, 
as  the  splint  just  described  is  not  capable  of  retaining  the  fragments  in  correct 

apposition.  The  splint 
required  fits  all  the  lower 
teeth  and,  attached  to 
its  outer  sides,  are  stout 
wires  that  project  from 
the  corners  of  the  mouth 
over  the  cheeks  and 
afford  a  point  d^appui 
for  a  bandage  or  cap 
under  the  chin  for  the 
transmission  of  pressure 
upon  the  splint.  By 
this  means  the  contin- 
ued pressure  approxi- 
mates the  fragments 
and  the  patient  is  able 
to  use  the  jaw  for  mas- 
tication. If  the  fracture  is  back  of  the  teeth  or  at  the  angle,  such  a  splint  does 
no  good  unless  it  be  assisted  with  a  bandage  that  passes  from  the  chin  over  the 
back  of  the  neck,  to  counteract  the  effect  upon  the  position  of  the  ramus  caused 
by  the  traction  of  the  elevator  muscles. 

If  the  fracture  is  comminuted  an  interdental  splint  will  give  good  service. 
This  type  of  splint  may  be  used  in  any  variety  of  fracture  of  the  jaw,  but  it  has 
several  objectionable  features  which  are  a  drawback  to  its  general  employment. 
For  example,  it  is  impossible  to  keep  the  mouth  clean  when  it  is  in  place,  and 
the  patient  must  be  fed  a  liquid  food 
introduced  through  an  opening  in  the 
S[)lint  Ix'tween  the  two  rows  of  teeth,  or 
at  a  point  where  teeth  are  missing.  A 
tube  may  be  also  passed  back  of  the  last 
molars,  or  possibly  through  the  nose.  The 
splint  is  made  of  vulcanite  or  of  swaged 
metal  (German  silver  or  gold),  which 
latter  is  to  be  prcferred  on  account  of  its 
smaller  1)ulk.  The  casts  of  the  jaws  are 
to  Ix'  mounted  on  an  articulator  at  the  same  distance  from  its  joint  mechan- 
ism a.s  the  jaws  arc  from  the  temporo-mandibular  joint,  in  order  that,  when 
they  are  separat<'(l  for  the  construction  of  the  splint,  they  may  have  the  same 
relation  which  the  jaws  would  occupy  if  separated  to  the  same  extent.  (Fig.  5G.) 
The  splint  is  made  to  cover  the  crowns  of  the  teeth  and  yet  permit  them  to  enter 


Fio.  57. — Interdental  Splint  of  Vulcanite. 
("  American  Textbook  of  Prosthetic  Den- 
tistry.") 
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easily  the  compartments  pro\4ded  for  them.  An  anterior  opening  is  usually 
provided  for  the  intake  of  food.  (Fig.  57.)  After  the  splint  has  been  inserted, 
a  Barton's  bandage  holds  the  lower  jaw  in  place. 

If  the  jaws  are  edentulous,  it  is  usually  necessan^  to  employ  an  interdental 
splint  const  meted  by  wiring  together  the  artificial  dentures  themselves,  or,  if  the 
patient  is  without  these,  it  is  necessary-  to  make  an  interdental  spUnt  which  fits 
the  jaws.  If  the  fracture  is  at  or  near  the  symphysis,  it  is  possible  to  pre- 
vent the  displacement  of  the  fragments  by  attaching  wire  arms  to  the  lower 
plate,  and,  by  applying  a  submental  cap  or  bandage,  thus  to  utilize  the  principle 
of  the  Kingsley  splint. 

The  only  other  alternative,  in  edentulous  cases,  is  wiring  the  fragments; 
iDut  this  would  necessitate  in  some  instances  the  convei"sion  of  a  simple  into  a 
compound  fracture;  and  at  best  the  wires  soon  get  loose  and  necrosis  is  apt 
to  result  at  the  site  of  their  insertion. 

In  extensively  comminuted  fractures  one  may  advantageously  use  Angle's 
fracture  bands,  which  are  applied  to  the  teeth  and  afi'ord  a  means  of  ligating 
them  to  each  other  and  to  those  of  the  upper  jaw. 


SURGICAL  DISEASES  AND  WOUNDS  OF  THE  NASAL 
CAVITIES  AND  ACCESSORY  SINUSES. 

By  HARRIS  PEYTON  MOSHER,  M.D.,  Boston,  Massachusetts. 


There  is  scarcely  another  part  of  the  human  body  in  regard  to  which  a 
knowledge  of  the  anatomical  construction  and  relations  of  the  parts  is  of  so 
great  importance  to  him  who  would  treat  the  diseases  and  injuries  of  this  region 
as  it  is  in  regard  to  the  nasal  cavities  and  their  related  sinuses.  And  yet  it  is 
still  a  difficult  matter  for  most  surgeons  to  get  access  to  this  knowledge,  which 
is  largely  stored  up  in  the  periodicals  and  monographs  devoted  to  the  interests 
of  those  who  work  in  this  department  as  specialists.  The  writer  has,  therefore, 
deemed  it  wise  to  devote  an  unusually  large  part  of  his  allotted  space  to  the 
descriptive  and  applied  anatomy  of  the  nasal  region. 


I.  DISEASES  OF  THE  NASAL  CAVITIES. 

Epistaxis. — Etiology. — In  patients  of  middle  age  epistaxis  maybe  the  first 
expression  of  some  general  disease — e.g.,  cirrhosis  of  the  liver,  disease  of  the 
heart,  or  chronic  disease  of  the  kidneys.  In  patients  of  the  proper  age  these 
affections  should  be  searched  for.  Epistaxis  is  often  due  to  direct  trauma.  The 
bleeding  in  such  instances,  although  at  first  profuse,  stops  readily  and  causes 
little  anxiety.  The  majority  of  cases  of  nose-bleed  which  come  to  the  physician 
are  due  to  trauma  localized  upon  the  anterior  inferior  part  of  the  septum.  Bleed- 
ing from  this  locality  has  a  tendency  to  recur,  and  often  is  difficult  to  check. 

Bleeding  that  occurs  in  spurts  is  usually  arterial,  and  generally  comes  from 
one  point.  This  point  is  almost  invariably  on  the  anterior  inferior  part  of  the 
quadrangular  cartilage,  rarely  more  than  an  inch  from  the  nasal  opening.  Epis- 
taxis is  common  in  children,  because  in  the  mucous  membrane  of  a  child's  nose 
the  vessels  are  relatively  large  and  are  superficial.  The  frequency  of  epistaxis 
in  typhoid  fever  has  been  overrated.  When  it  occurs  it  is  probably  due  to  the 
removal  of  scabs  from  the  bleeding  area  of  thg  septum  by  blowing  or  by  picking 
the  nose. 

The  Blood  Supply  of  the  Septum. — The  chief  artery  of  the  septum  is  the 
spheno-palatine,  a  terminal  branch  of  the  internal  maxillary.  This  enters  the 
nose  from  behind,  coming  from  tlu'  spheno-maxillary  fossa.     When  it  has  gained 
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the  nose  through  the  posterior  superior  angle  of  the  nasal  ca\ity,  the  artery 
crosses  the  lower  portion  of  the  front  face  of  the  sphenoidal  sinus,  and  then 
turns  sharply  forward  upon  the  root  of  the  vomer.  From  here  it  runs  dow  nward 
and  forward,  at  once  di\iding  into  two  main  branches,  one  of  which  skirts  the 
upper  border  of  the  vomer,  while  the  other  runs  below  it.  From  the  lower 
branch  comparatively  stout  arterial  twigs  are  given  off  at  intervals.  In  the 
anterior  part  of  the  nose  these  httle  branches  seem  to  come  from  the  floor  of  the 
nose.  One  of  these  twigs  is  often  the  main  supply  of  a  bleeding  point.  When 
the  septum  is  straight  the  arterial  t\^ig  is  easy  to  find,  but,  if  there  is  a  spur, 
not  only  the  branch  which  suppUes  the  bleeding  point,  but  the  bleeding  point 
itself,  may  be  under  the  spur.  Both  main  branches  of  the  spheno-palatine  ar- 
tery end  upon  the  posterior  half  of  the  quadrangular  cartilage.  The  upper  part  of 
the  septum  is  supplied  by  the  ethmoidal  arteries.  The  first  and  most  impor- 
tant artery  approaches  the  septum  from  behind  and  from  above;  the  artery 
next  in  importance  approaches  the  septum  from  the  front  and  from  below.  This 
second  vessel  is  the  septal  artery.  It  is  a  branch  of  the  artery  of  the  upper  lip, 
and  it  reaches  the  anterior  part  of  the  quadrangular  cartilage,  which  it  supplies, 
by  passing  from  the  upper  lip  through  the  vestibule  into  the  nose.  The  ter- 
minal twigs  of  all  these  arteries  centre  upon  the  quadrangular  cartilage,  and 
make  there  a  sizable  arterial  plexus.  In  connection  with  this,  special  arte- 
rial papillse  have  been  described.  The  mucous  membrane  which  covers  these 
vessels,  and  the  cartilage  upon  which  they  rest,  are  both  thin.  The  arterial 
plexus  just  mentioned  is  poorly  situated,  for  several  reasons :  in  the  first  place, 
it  is  at  this  point  that  the  incoming  current  of  air  fii-st  strikes  the  septum :  then, 
besides,  there  is  at  this  point  a  constant  blast  of  dust ;  and,  finally,  this  point 
is  just  within  reach  of  the  picking  finger  or  the  twisted  corner  of  a  handker- 
chief. Naturally,  therefore,  this  part  of  the  septum  is  often  abraded,  and  as 
a  further  result  it  is  correspondingly  covered  with  scabs.  As  the  scabs  are 
blown  or  picked  off,  bleeding  is  started.  On  this  account  the  anterior  inferior 
part  of  the  quadrangular  cartilage  is  called  the  ulcer  area,  or  the  bleeding  area. 
Treatment. — In  most  cases  a  nose-bleed  ceases  of  its  own  accord  or  is  stopped 
by  the  application  of  such  household  remedies  as  ice  to  the  back  of  the  neck  or  to 
the  bridge  of  the  nose,  by  pressure  on  the  upper  lip,  by  the  insertion  of  a  bit  of 
cotton  into  the  nasal  orifice  from  which  the  blood  is  escaping,  or  by  raising  the 
arms  high  above  the  head.  Cold  acts  through  the  vasomotor  nerves,  pressure  on 
the  upper  lip  compresses  the  septal  artery,  and  raising  the  arms  above  the  head 
promotes  the  force  of  aspiration  and  often  quickly  controls  epistaxis.  In 
those  cases  in  which  the  sers-ices  of  a  physician  are  sought,  the  firet  thing  for 
him  to  do  is  to  locate  the  bleeding  point.  In  searching  for  this,  he  should 
always  bear  in  mind  that  in  the  great  majority  of  cases  the  bleeding  point  is 
on  the  anterior  inferior  part  of  the  septum,  and,  therefore,  is  easily  accessi- 
ble for  cauterization  or  for  the  application  of  pressure.    The    frequent   use 
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of  the  post-nasal  plug  for  controlling  epistaxis  shows  that  the  physician  is 
ignorant  of  this  fundamental  fact.  In  order  to  find  the  bleeding  point,  it  is 
necessary  to  calm  the  patient  and  the  attendant  family,  to  clean  out  the  clots 
in  the  nose,  and  to  insert  in  the  nostril  a  cigarette  of  cotton  saturated  with  a 
solution  of  adrenalin  chloride  of  full  strength.  With  the  adrenalin  it  is  well 
to  mix  some  cocaine.  While  waiting  for  these  drugs  to  take  effect,  the  patient 
should  be  well  covered  up,  and  should  be  given  a  basin  to  hold.  The  physician 
then  makes  a  number  of  cotton  cigarettes,  in  order  that  he  may  have  them 
ready  at  hand  for  rapid  working.  If  the  patient  is  seen  at  his  home,  a 
bead  of  chromic  acid  is  fused  upon  a  wire  nasal  applicator,  as  bright  a  light  as 
possible  is  obtained,  and  some  one  is  delegated  to  steady  the  patient's  head. 
"\Mien  everything  is  ready,  the  bleeding  point  is  located  by  quick  swabbing, 
and,  if  it  is  possible  to  get  it  dry,  it  is  touched  with  the  bead  of  chromic  acid. 
Not  only  is  the  bleeding  point  cauterized,  but  so  also  are  the  roots  of  any  vessels 
which  are  seen  running  to  it.  In  the  physician's  office  the  galvano-cautery  can 
be  used  in  place  of  the  acid.  If  the  bleeding  is  checked  by  this  procedure,  and 
in  the  majority  of  cases  it  can  be  so  checked,  a  sizable  cigarette  is  made  of  cotton, 
wrapped  with  Cargile  membrane,  and  inserted  straight  back  in  the  nose,  well 
beyond  the  bleeding  point.  A  second  plug  may  be  placed  above  the  first  one 
if  it  is  thought  necessary.  The  patient  is  told  to  spend  the  night  in  the  sitting 
posture,  and  not  to  take  any  warm  drinks  or  warm  food.  After  twenty-four 
or  forty-eight  hours  the  nasal  plugs  are  removed.  The  Cargile  membrane  allows 
the  plugs  to  slip  out  with  little,  if  any,  renewal  of  the  bleeding.  When  the  plugs 
are  out,  the  nose  is  again  cocainized  and  adrenalized,  and  the  nasal  mucous 
membrane  cauterized  about  the  edges  of  the  original  bleeding  spot.  An  attempt 
is.madc  to  find  and  to  obliterate  any  vessels  which  are  seen  to  be  feeders  for  this. 
Unless  the  original  scab  is  very  large  it  is  not  removed.  It  is  well  to  see  the 
patient  a  week  later,  and  again  to  investigate  for  vessels  running  to  the  bleeding 
point.  If  such  are  found,  the  attempt  should  be  made  to  obliterate  them  by 
using  trichloracetic  acid.  This  has  a  milder  cauterizing  action  than  chromic 
acid,  and  so  can  be  used  with  greater  freedom.  The  patient  is  told  to  cor- 
rect his  habit  of  picking  the  nose,  and  he  is  given  an  oil  spray  to  use  until  the 
scabs  have  ceased  to  form  and  the  ulcer  produced  by  the  cauterizing  has  com- 
l)letely  healed. 

If,  when  the  bleeding  point  is  found,  the  flow  of  blootl  is  so  severe  that 
it  at  once  washes  away  the  caustic  and  prevents  its  action,  it  is  better  to 
shrink  the  vessels  with  a  temj^orary  plug  of  adrenalin,  and  then  to  depend  upon 
the  pressure  of  a  permanent  plug  for  the  control  of  the  lileeding.  Plugging  the 
nose  is  best  accomi)lishe(l  by  using  a  long-bladed  nasal  speculum  of  the  Killian 
I)attern,  and  a  stout  pair  of  bayonet  forceps.  The  ordinary  angular  nasal 
forreps  which  are  used  for  examinations  are  much  too  weak.  Four  or  five 
cigarettes  of  cotton  or  gauze,  eacii  the  size  of  the  little  finger,  are  gotten  ready. 
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and  two  of  these  are  wrapped  with  Cargile  membrane.  The  patient's  head  is 
held  steady,  and  the  nose  is  cleared  of  clots  by  rapid  swabbing.  Then  the  loAg- 
bladed  speculum  is  introduced  in  the  inferior  meatus  and  carried  back  along  the 
floor  of  the  nasal  passage.  A  cigarette  ^vTapped  with  membrane  is  passed  into 
the  nose  the  whole  length  of  the  plug  and  crowded  firmly  downward.  The 
speculum  is  taken  out  and  placed  above  this  plug,  and  a  second  protected  plug 
is  introduced  and  crowded  do\Mi  upon  the  first  one.  A  tliird  or  a  fourth  plug 
may  be  placed  in  the  nose,  according  to  the  size  of  the  nasal  cavity  and  the 
severity  of  the  hemorrhage.  The  upper  plugs  may  be  taken  out  on  the  next  day 
in  order  to  lessen  the  headache  which  they  often  cause.  The  remaining  plugs 
are  left  in  until  the  third  or  perhaps  the  fourth  day.  When  the  plugs  are 
finally  removed,  the  bleeding  point  should  be  located  and  cauterized. 

In  the  most  severe  forms  of  bleeding  it  is  better  to  use  naked  gauze  in  order 
that  the  blood  may  clot  in  its  meshes.  In  such  cases  small  strips  of  gauze  about 
two  inches  long  are  packed  in  the  nose  after  the  fashion  of  the  cigarettes.  These 
are  placed  one  upon  the  other,  and  firmly  crowded  down  into  place.  They  are 
carried  well  back  so  that  the  lower  ones  protrude  through  the  choana  into  the 
pharynx,  and  so  plug  the  posterior  nares  from  the  front.  If  the  work  is  done  slowly 
and  carefully,  practically  all  cases  of  epistaxis  can  be  controlled  in  this  way, 
and  the  necessity  of  posterior  plugging  avoided.  The  number  of  pieces  of 
gauze  placed  in  the  nose  should  be  counted,  so  that  all  may  be  recovered.  It 
may  require  as  many  as  ten  or  twelve  of  these  small  pieces  of  gauze  thoroughly  to 
tampon  the  nasal  cavity.  In  order  still  further  to  guard  against  losing  a  strip 
of  gauze,  each  piece  can  have  a  thread  tied  about  it,  and  the  ends  of  these  threads 
may  be  allowed  to  come  out  of  the  nose.  In  unpacking  the  nose,  each  thread 
should  come  out  ^^•ith  a  plug.  The  upper  plugs,  which  are  the  hardest  to  see, 
may  be  removed  by  traction  on  the  thread,  pro\ided  a  stout  thread  is  used. 

There  remain  a  few  cases  of  epistaxis  which  are  controlled  with  difficulty 
even  by  this  form  of  exact  and  thorough  packing.  Such  cases  occur,  as  a  rule, 
in  bleeders  or  in  patients  subject  to  disease  of  the  liver,  the  kidneys,  or  the  heart. 
In  such  cases  the  gauze  used  for  the  packing  may  be  saturated  with  tannin 
(never  with  perchloride  of  iron,  because  tliis  makes  a  large,  dirty  clot  which 
readily  becomes  septic)  or  with  melted  gelatin,  or  even,  in  the  most  severe 
cases,  with  collodion.  The  use  of  collodion  is  painful.  This,  of  course,  is  a  small 
matter  where  Ufe  is  at  stake.  In  these  desperate  cases  not  only  is  the  nose 
packed,  but  the  patient  is  given  enemata  of  gelatin  and  fed  gelatin  by  mouth. 
Adrenalin  chloride,  of  full  strength,  can  be  given,  at  fii-st  subcutaneously,  and 
then  in  ten-minim  doses  every  four  hours  by  mouth.  The  patient  should  be 
kept  absolutely  quiet,  and,  if  not  too  weak,  he  should  remain  in  the  sittmg 
posture.  The  thirst  is  allayed  by  enemata  of  salt  solution.  Nothing  warm  is 
given  by  mouth.  Advantage  should  be  taken  of  the  salt  enemata  to  give 
nourishment  by  rectum.     In  any  operation  about  the  nose  or  the  throat  where 
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there  is  reason  to  fear  excessive  bleeding,  lactate  of  calcium  should  be  given 
for  a  few  days  before  the  operation,  in  order  to  increase  the  coagulability  of  the 
blood.     This  drug  should  also  be  given  a  trial  in  all  cases  of  stubborn  epistaxis. 

When  a  practitioner  feels  that  he  is  not  familiar  enough  with  intranasal 

manipulations  to  use  the  form  of  packing  just  described,  he  should  employ 

the  post-nasal  plug.    This  is  made  in  the  following  manner :  A  piece  of  gauze  is 

folded  into  a  plug  as  large  around  as  the  thumb  and  an  inch  and  a  half  long.     The 

plug  should  be  rather  bulky  because  each  choana  is  .one  inch  high  and  half  an 

inch  wide.     When  the  plug  is  ready,  a  gag  is  placed  in  the  patient's  mouth, 

and  a  small  but  rather  stiff  rubber  catheter  is  oiled  and  passed  straight  back 

through  the  nose  into  the  pharynx  until  it  drops  below  the  soft  palate.     From 

here  it  may  be  hooked  forward  and  out  of  the  mouth  by  the  finger  placed  in  the 

pharynx.     A  better  way  is  to  hold  the  tongue  down  with  a  tongue  depressor, 

to  illuminate  the  pharynx  with  light  from  a  head  mirror,  to  see  the  end  of  the 

catheter,  to  grasp  it  with  a  long  pair  of  angular  forceps,  and  thus  to  bring  it 

out  of  the  mouth.     To  the  end  of  the  catheter  a  large,  stout  string  is  now  tied, 

and  the  catheter  is  drawn  back  through  the  mouth  and  out  of  the  nose,  carrying 

the  string  with  it.   The  nasal  plug  is  tied  to  the  lower  end  of  the  string,  the  string 

being  placed  about  the  middle  of  the  plug.   The  plug  is  fastened  at  least  six  inches 

from  the  end  of  the  lower  half  of  the  string  in  order  that  some  of  the  string  may 

project  from  the  mouth  after  the  plug  is  in  place.     By  pulling  on  this  it  is  not 

difficult  to  remove  the  plug.     When  the  plug  is  firmly  tied  to  the  string,  the  end 

of  the  string  which  comes  out  of  the  nose  is  pulled  upon,  and  the  nasal  plug 

is  carried  into  the  mouth  and  guided  by  the  forefinger  past  the  soft  palate  up 

into  the  post-nasal  space.    When  the  plug  has  passed  the  soft  palate  it  is  pulled 

strongly  forward ;  at  the  same  time  the  finger  in  the  vault  pushes  it  firmly  into 

the  choana.     An  assistant  keeps  up  traction  on  the  nasal  end  of  the  string  while 

the  physician  packs  the  nasal  cavity  full  with  strips  of  gauze,  packing  the  gauze 

well  back  against  the  post-nasal  plug.    When  the  nasal  cavity  is  filled,  a  small 

plug  of  gauze  is  placeil  across  the  opening  of  the  vestibule  and  tied  firmly 

to  the  string  which  comes  out  of  the  nose.     It  would  seem  as  if  this  kind  of 

packing  should  effectively  control  any  form  of  epistaxis,  but  the  fact  remains 

that  a  few  cases  resist  all  kinds  of  packing  and  all  forms  of  treatment,  and  slowly 

progress  to  a  fatal  ending.     In  treating  epistaxis,  a  physician  is  often  sorely 

tried  to  keep  the  proper  perspective  of  the  case,  and  not  to  share  the  alarm  of 

the  patient  and  his  friends.    Nothing  produces  this  effect  upon  the  physician 

more  quickly  than  prolonged  watching  over  these  difficult  cases.     He  should^ 

th(!refore,  lighten  his  responsibility  by  having  a  second  j)hysician  take  his 

place  from  time  to  time.     To  do  the  right  thing  at  the  right  time,  neither 

to  delay  nor  to  hurry  the  use  of  extreme  measures,  should  be  the  aim  in  treating 

hemorrhage. 

Tlie  post-nasal  plug  should  never  be  Ictt  in  place  longer  than  forty-eight  hours. 
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If  possible,  it  should  be  removed  at  the  end  of  twenty-four  hours,  as  the  p4ug 
can  readily  start  up  trouble  in  the  middle  ear  by  caasing  infection.  Before  the 
nasal  packing  is  removed,  the  gauze  should  be  moistened  with  oil  dropped  into 
the  nose.  The  post-na.sal  plug  should  be  moistened  in  the  same  way.  When 
the  plug  is  first  removed,  never  cut  the  string,  but  detach  the  plug  from  it, 
and  replace  a  new  one  on  it.  Tie  the  two  ends  of  the  string  together  and  let 
the  patient  wear  the  loop  carrying  the  new  plug  over  the  ear.  In  ca»se  the  plug 
is  needed  again,  it  is  ready.  In  some  cases  the  end  of  the  string  wliich  comes 
out  of  the  mouth  saws  into  the  soft  palate.  In  order  to  avoid  this,  some  physi- 
cians cut  off  the  end  of  the  string  that  comes  out  of  the  mouth,  and  remove  the 
plug  with  bent  forceps  passed  through  the  mouth  into  the  pharjTix.  It  is  safer 
to  leave  the  end  of  the  string  projecting  from  the  mouth. 

Abscess  of  the  Septum. — Following  a  blow  or  a  fall  on  the  nose  the  cartilage 
of  the  septum  becomes  folded  upon  itself,  and  then,  with  the  release  of  the 
pressure,  resumes  its  original  position.  Tlie  force  of  this  bending  and  subsequent 
straightening  of  the  cartilage  may  elevate  the  overlying  mucous  membrane.  If 
the  trauma  is  severe  enough  the  cartilage  is  actually  broken.  Accompanying 
the  loosening  and  the  elevation  of  the  mucous  membrane  there  is  an  exudation 
of  serum  or  blood,  with  the  formation,  at  times,  of  a  haematoma.  This  very 
often  becomes  infected.  Infection  having  taken  place,  the  pus  further  dissects 
up  the  mucous  membrane  on  both  sides  of  the  cartilage  and  then  attacks 
the  cartilage  itself.  In  this  lies  the  danger  of  abscess  of  the  septmn.  The 
lower  half  of  the  bridge  of  the  nose  is  supported  by  the  anterior  edge  of  the 
quadrangular  cartilage.  If  this  part  of  the  cartilage  is  destroyed,  the  lower 
part  of  the  bridge  of  the  nose  will  fall.  In  the  majority  of  ca-ses,  marked  falling 
of  the  lower  part  of  the  bridge  of  the  nose  follows  an  extensive  abscess  of  the 
septum. 

The  innumerable  small  injuries  of  the  nose  in  childhood  result  only  in  a 
temporary  nose-bleed.  In  childhood  the  surface  of  the  mucous  membrane 
usually  breaks  without  any  elevation  of  the  nmcous  membrane  from  the  cartilage 
underneath.  One  should  bear  in  mind,  however,  that  such  an  abrasion  may 
become  infected,  and  that  the  infection  may  then  be  carried  to  the  cartilage, 
the  pus  burrowing  until  a  sizable  abscess  is  formed.  Occasionally,  however,  the 
trauma  is  applied  in  such  a  manner  as  to  loosen  the  mucous  membrane  from  the 
cartilage,  and  thus  to  give  rise — to  borrow  a  term  from  obstetrics — to  an  internal 
concealed  hemorrhage.  Abscess  of  the  septum  is  fairly  common  in  childhood,  and 
therefore  its  occurrence  should  be  borne  in  mind  as  a  possibility  after  any  form  of 
trauma  inflicted  upon  the  nose,  ^^^lere  a  child  has  injured  his  nose  and  free  nasal 
breathing  does  not  return  in  a  few  days,  and  especially  if  the  child  complains 
of  increasing  pain,  the  condition  of  the  septum  should  be  determined  by  exam- 
ination with  the  speculum.  In  the  adult,  abscess  of  the  septum  is  commoner 
than  in  the  child,  not  because  trauma  is  more  common,  but  because  the  septum 
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is  less  yielding  in  the  adult,  and  because  the  trauma,  when  it  does  occur,  is  more 
severe.  Men  who  box  and  those  who  resort  to  the  use  of  their  fists  for  the 
settling  of  differences  are  especially  liable  to  abscess  of  the  septum.  They  are 
liable  also  to  ha^matoma  and  abscess  of  the  auricle  of  the  ear.  The  two  processes 
are  essentially  the  same,  except  that  one  occurs  on  the  surface  of  the  body  and  the 
other  within  the  body.  In  hsematoma  of  the  ear,  the  liquefaction  of  the  cartilage 
is  followed  by  shrinkage  of  the  soft  parts  over  the  cartilage  and  serious  deformity. 
The  form  of  the  external  ear  is  dependent  upon  cartilage  alone,  while  the  form 
of  the  nose,  fortunately,  is  dependent  upon  both  cartilage  and  bone.  The 
deformity  of  the  ear  resulting  from  hsematoma  and  abscess  of  the  auricle,  there- 
fore, is  more  serious  than  the  deformity  which  results  from  haematoma  and 
abscess  of  the  septum,  but  the  deformity  of  the  nose  may  be  very  distressing. 
After  abscess  of  the  septum  it  is  not  rare  for  the  whole  cartilaginous  bridge  to 
sink,  producing  a  very  ugly  saddle-back  nose.  The  ear  is  on  the  side  of  the  head, 
and  is  consequently  a  less  conspicuous  object;  but  the  nose  is  in  the  centre  of 
the  face,  and  therefore  any  deformity  of  the  part  attracts  much  more  attention. 

After  blows  on  the  nose,  with  or  without  fracture  of  the  nasal  bone,  the 
septum  should  be  watched  carefully.  By  examining  with  a  probe  it  is  easy  to 
determine,  not  only  whether  the  nmcous  membrane  is  elevated  from  the  car- 
tilage at  any  point,  but  also  whether  or  not  there  is  fluid  under  it.  Wherever 
the  mucous  membrane  is  found  to  be  loose  and  bulging,  a  free  incision  should 
be  made  down  to  the  cartilage,  and  the  blood  evacuated.  The  incision  should  be 
kept  open  and  drained  until  the  exudation  stops  and  the  mucous  membrane 
has  reattached  itself.  In  this  way  many  a  haematoma  may  be  prevented  from 
becoming  infected,  or,  if  it  should  become  infected,  the  resulting  abscess  will 
be  small,  and  the  cartilage  will  undergo  only  a  slight  degree  of  necrosis.  Unfor- 
tunately, many  patients  do  not  come  for  treatment  until  the  haematoma  has 
become  infected,  and  sometimes  not  until  ah  abscess  is  present.  In  such  a 
case  the  patient  generally  gives  a  history  somewhat  like  the  following:  He 
received  a  blow  upon  the  nose,  and  this  was  followed  by  nose-bleed.  After 
the  bleeding  had  been  controlled,  he  examined  his  nose,  but  was  unable  to  make 
out  any  loosening  of  the  bones ;  and  when  he  looked  in  the  mirror  he  could 
discover  no  appreciable  degree  of  deformity.  Satisfied  that  a  fracture  had  not 
taken  place,  he  thought  no  more  of  the  incident  at  that  time.  In  the  course 
of  a  day  or  two,  however,  he  noticed  that  the  nose  began  to  be  blocked, 
and  that  the  degree  of  obstruction  was  increa.«ing.  In  addition,  the  nose 
became  painful,  and  the  ])ain  increased.  Then,  at  last,  he  decided  to  con- 
sult a  physician  in  order  to  ascertain  whether  or  not  his  nose  "is  broken 
inside. ' 

Diagnosis. — The  external  examination  of  the  nose,  in  such  a  case,  shows 
nothing.  When  the  patient's  head  is  tilted  back  and  the  tip  of  the  nose  is  raised 
80  that  the  nasal  openings  can  be  inspected,  it  is  noticed  that  a  red  swelling 
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blocks  each  nostril.  ^^^leIl,  with  the  aid  of  the  nasal  speculum,  these  bilateral 
swellings  are  examined,  they  are  found  to  be  painful  and  fluctuating — in  other 
words,  there  is  an  abscess  of  the  septum. 

Treatment. — Both  swelUngs  should  be  freely  opened,  the  pus  evacuated, 
and  a  wick  introduced  into  each.  In  some  cases  it  is  well  to  punch  out  a  small 
piece  of  the  mucous  membrane  so  that  the  incision  shall  not  close.  For  the  first 
twenty-four  hours  the  wicks  should  be  allowed  to  remain  undisturbed.  Then  the 
wick  should  be  removed  from  one  side,  and  the  upper  part  of  the  corresponding 
nasal  ca\dty,  below  the  cartilaginous  bridge,  should  be  packed  with  gauze  and  a 
tubular  spUnt  put  in  below  this  to  keep  it  in  place.  Fresh  Tsicks  should  be  inserted 
into  the  opening  made  in  the  other  side  until  pus  shall  have  ceased  to  discharge. 
If  the  attempt  to  support  the  bridge  by  the  packing  of  one  side  of  the  nose  inter- 
feres with  drainage,  the  packing  should  be  discarded  temporarily.  Later,  when 
the  suppuration  has  been  brought  under  control,  this  procedure  may  be  resumed. 
If  there  has  been  much  destruction  of  the  cartilage,  the  bridge  should  be  supported 
for  two  or  three  weeks.  The  important  thing  about  abscess  of  the  septum  is  that 
it  should  be  watched  for  and  treated  at  an  early  stage  and  thoroughly,  in  order 
to  minimize  the  subsequent  deformity.  In  the  very  beginning  the  patient 
should  be  told  that  there  will  probably  be  some  deformity  after  the  abscess  has 
run  its  course.  Impress  upon  him  that  regular  treatment  is  necessar\'  in  order 
to  reduce  the  deformity  to  a  minimum.  Unless  this  is  done,  the  physician  is 
almost  always  hekl  responsible. 

Fracture  of  the  Nasal  Bones. — Fracture  of  the  nasal  bones,  or  broken  nose, 
is  due  to  external  \dolence  in  the  form  of  falls  and  blows.  All  degrees  of  fracture 
occur,  from  the  case  with  a  slight  crack  of  one  or  both  nasal  bones,  \a\\v  no 
displacement,  to  the  case  where  the  nose  is  laid  flat  with  the  face.  The  direction 
from  which  the  blow  comes  determines,  in  a  great  measure,  the  character  and 
the  seriousness  of  the  deformity.  The  nasal  bones  are  so  buttressed  by  the 
ascending  processes  of  the  superior  maxilla^  that  they  will  stand  a  much  severer 
blow  from  the  front  without  fracture  than  from  the  side.  In  most  cases  the 
blow  comes  from  the  side.  In  such  a  case  the  deformity  is  of  two  kinds:  lateral 
deviation  of  the  nasal  bones,  and  depression. 

After  trauma  the  soft  tissues  of  the  nose  swell  very  rapidly,  and  consequently 
a  sUght  deformity  is  at  once  disguised.  It  should  be  made  a  rule,  therefore, 
in  all  doubtful  cases,  and  in  all  cases  of  women  and  children,  to  give  gas  or  ether 
before  making  a  diagnosis  of  fracture  or  before  excluding  fracture.  It  is  imper- 
ative to  examine  under  an  anaesthetic  where  there  is  much  swelUng.  If  this  is 
not  done,  the  practitioner  will  have  certain  cases  in  which,  on  the  subsidence 
of  the  swelUng,  the  persisting  deformity  will  show  that  there  has  been  a  fracture. 
Parents  always  think,  when  the  question  of  fracture  is  raised,  that  their  children 
have  had  straight  noses,  whereas  they,  in  reahty,  have  had  a  slight  deviation. 
In  making  a  diagnosis,  therefore,  the  surgeon  must  always  bear  in  mind  the 
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possibility  of  such  an  error  in  statement.     No  fracture  in  the  body  shows 
plainly  than  fracture  of  the  nose.     If  the  patient,  or  the  parents  of  the  patient, 
refuse  consent  for  the  administration  of  the  anaesthetic,  then  the  physician  is 
freed  from  responsibility  if  subsequently  it  should  be  found  that  a  fracture  had 
actually  occurred. 

The  signs  of  fracture  of  the  nasal  bones  are  deformity  and  crepitus.  In 
many  cases  there  is  emphysema  of  the  subcutaneous  tissues.  This  is  of  as  Httle 
significance  as  the  black  eye  which  usually  goes  with  a  broken  nose. 

In  cases  of  slight  fracture  there  may  be  no  deformity,  the  only  sign  being 
crepitus  on  manipulation.  Fractures  of  the  nose,  simple  or  compound,  seldom 
become  septic.     (See  also  Vol.  III.,  p.  99.) 

Simple  Fracture  of  the  Nose. — In  simple  fracture  of  the  nasal  bones, 
one  or  both  bones  may  be  broken.  If  but  one  bone  is  broken,  there  may  be  no 
deformity.  In  such  a  case  crepitus  can  often  be  obtained  without  ether,  but 
under  ether  crepitus  can  be  obtained  always.  In  all  but  the  lightest  cases 
there  is  some  depression,  and  combined  with  the  depression  there  is  also  some 
lateral  displacement.  In  the  severe  cases  of  simple  fracture  (simple  as  dis- 
tinguished from  compound)  there  is  an  associated  fracture  of  the  septum.  The 
septal  fracture  is  confined,  as  a  rule,  to  the  quadrangular  cartilage — that  is,  to 
the  anterior  part  of  the  septum.  If  the  blow  comes  from  above,  the  quadran- 
gular cartilage  tends  to  fold  upon  itself  as  the  fingers  close  upon  the  palm.  If  the 
blow  comes  from  the  front,  the  cartilage  again  folds  upon  itself,  but  the  axis 
of  the  fracture  is,  roughly  speaking,  vertical.  Many  severe  fractures  of  the 
nasal  bones  show  but  httle  deformity  of  the  septum. 

Compound  Fracture  of  the  Nasal  Bones. — Compound  fractures  of  the 
nasal  bones  have  a  marked  tendency  to  heal  without  becoming  infected.  Even 
if  a  nasal  bone  is  almost  completely  exposed,  and  Hes  on  the  skin,  attached  only 
by  a  small  piece  of  periosteum,  it  will,  in  the  majority  of  cases,  live,  provided  it 
be  cleaned  and  restored  to  its  natural  position. 

A  proper  appreciation  of  the  anatomy  of  the  deformity  which  occurs  in 
fracture  of  the  nasal  bones  is  necessary  for  its  successful  correction.  Many 
fractures  are  caused  by  a  blow  from  the  fist.  Most  men  are  right-handed,  so 
that  they  "  land,"  in  the  language  of  the  ring,  upon  the  left  side  of  their  oppo- 
nent's nose.  A  blow  squarely  on  the  nose  from  the  front  is  rare.  Given  a  suffi- 
cient blow  from  the  side,  the  left  nasal  bone  is  driven  to  the  patient's  riglit,  and 
its  outer  edge  is  depressed  beneath  the  inner  edge  of  the  ascending  process  of 
the  superior  maxilla,  from  which  the  blow  causes  it  to  separate.  The  patient's 
right  nasal  bone  is  also  broken  from  its  attachment  to  th(^  ascending  process  of 
the  superior  maxilla,  but ,  instead  of  being  forced  below  this  process,  as  hapi)ened 
to  the  first  nasal  bone,  it  is  forced  over  it.  In  this  way  both  nasal  bones  are 
locked  with  the  corresponding  process  of  the  superior  maxilla;  one  is  locked 
below  it,  the  other  over  it.     (Fig.  58.)     Before  the  nasal  bones  can  be  returned 
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to  their  original  position,  this  interiocking  must  be  overcome.  The  nasal  bones, 
where  they  meet  at  their  inner  edges  in  the  middle  line  to  make  the  bridge, 
may  or  may  not  be  broken  loose  from  their  attachment  to  each  other. 

When  the  blow  comes  squarely  from  the  front,  the  outer  edges  of  both  nasal 
bones  are  broken  from  their  attachment  to  the  inner  edge  of  the  ascending 
processes  of  the  superior  maxilla,  and  depressed  beneath  them. 

Treatment  of  Fracture  of  the  Nasal  Bones.— The  aim  of  the  manipulations 
practised  for  setting  the  fracture  is  to  raise  the  simken  nasal  bones,  and  at  the 
same  time  to  unlock  them,  so  that  they  can  be  moulded  or  sprung  back  into  place. 
In  order  to  accomphsh  this,  a  flat  elevator,  which  ^111  fit  well  up  imder  the  nasal 


Fig.  5S. — Normal  and  Pathological  Relations  between  the  Xasal  Bones  and  the  Ascending  Proc- 
esses of  the  Superior  Maxillae.     (Original.) 

(1)  Normal  relations,     a.  Ascending  process  of  the  right  superior  maxilla;    6,  left  nasal  bone. 

(2)  The  usual  deformity  in  fracture  of  the  nasal  bones  w-ith  lateral  displacement  to  the  right.  The 
outer  edge  of  the  left  nasal  bone  is  forced  below  the  edge  of  the  ascending  process  of  the  superior 
maxilla,  and  the  outer  edge  of  the  right  nasal  bone  is  forced  over  the  edge  of  the  ascending  process 
of  the  sujierior  maxilla,  a,  Ascending  process  of  the  right  superior  maxilla;  h,  overriding  nasal  bone; 
c,  depres.sed  na.sal  bone;  d,  ascending  process  of  the  left  sup»erior  maxilla. 

(3)  Fracture  of  the  nasal  bones  without  lateral  displacement,  but  with  backward  displacement  or 
with  depression.  The  outer  edges  of  the  nasal  bones  are  depressed  and  caught  beneath  the  inner 
edges  of  the  ascending  processes  of  the  suf)erior  maxillae,  a,  Depressed  nasal  bones;  h,  ascending 
process  of  the  left  superior  maxilla. 


bones,  is  placed  in  the  nose  under  the  more  depressed  nasal  bone,  and  the  thumb 
of  the  left  hand  is  placed  against  the  nasal  bone  which  overrides  the  ascending 
process  of  the  superior  maxilla.  In  other  words,  the  thumb  is  placed  on  the 
nasal  bone  which  is  farthest  from  the  middle  line,  and  at  the  apex  of  the  lateral 
deformity.  Strong  upward  and  forward  pressure  is  then  made  on  the  bony  bridge 
of  the  nose  with  the  tip  of  the  elevator.  As  the  tip  of  the  elevator  swings  for- 
ward, the  depressed  nasal  bone  is  elevated,  and  the  opposite  nasal  bone,  which 
is  overrichng  the  ascending  process  of  the  superior  maxilla,  is  freed.  At  the 
moment  of  greatest  elevation,  the  thumb  of  the  left  hand  makes  strong  pressure 
toward  the  median  line.  (Fig.  59.)  If  the  elevation  is  sufficient  to  correct 
the  overrichng,  the  nasal  bones  shp  back  with  a  snap  to  the  middle  line.  Unless 
the  elevation  of  the  nasal  bones  is  sufficient  to  accomplish  this,  pressure 
-against  the  apex  of  the  deformity  sers^es  only  to  defeat  the  correction.     It  is  a 
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very  common  mistake  to  attempt  to  correct  the  lateral  deformity  by  pressure 
without  elevation.  This  results  only  in  embarrassment.  When  the  telltale 
click  and  the  reduction  of  the  deformity  show  that  the  nasal  bones  are  again 
in  the  middle  line,  the  elevator  is  placed  first  in  one  nostril  and  then  in  the  other, 
and  rather  gentle  efforts  are  made  with  it  in  order  to  mould  the  nasal  bones 
into  proper  line.  If  the  nasal  bones  are  broken  into  a  number  of  fragments, 
much  can  be  accomplished  in  this  manner.  In  many  cases,  however,  the  bones 
are  not  comminuted,  so  that,  when  the  cHck  is  heard,  and  the  bones  have  been 
forced  into  the  median  line,  little  or  no  moulding  is  heeded.  In  such  cases  no 
splint  is  required,  and  no  packing  is  necessary  in  the  nose.  In  the  cases  where 
the  bones  are  extensively  comminuted,  it  is  necessary  to  pack  carefully  the  upper 


Nasal  bone  overriding 
the  nasal  process  of 
the  superior  maxilla 


Fig.  59. — The  Usual  Deformity  in  Severe  Fracture  of  the  Nasal  Bones,  and  the  Manipulation 
Required  for  Reducing  It  or  for  Setting  the  Fracture.  The  thumb  of  the  left  hand  is  in  position  to 
press  the  right  nasal  bone  toward  the  middle  line  when  it  is  unlocked  from  the  superior  maxilla.   (Original.) 


part  of  the  nasal  cavity  under  the  nasal  bones.  This  is  best  done  with  naked  gauze. 
Care  is  necessary  not  to  put  in  so  much  gauze  that  the  nasal  bones  are  spread. 
The  packing  is  left  in  for  two  or  three  days.  After  this  time  it  may  usually  be 
dispensed  with  altogether.  In  some  cases  the  nasal  bones,  after  correction, 
tend  to  spring  back  and  to  reproduce  the  original  deformity.  In  these  cases 
it  is  necessary  to  correct  this  tendency  by  a  splint.  If  much  pressure  is  required 
in  order  to  retain  the  nasal  bones  in  their  corrected  position,  the  result  of  the 
treatment  usually  proves  to  be  unsatisfactory.  The  simpler  the  splint  the 
better,  provided  it  will  keep  up  pressure  and  will  not  slip.  All  splints  should  be 
readjusted  daily.  Too  much  pressure,  or  pressure  continued  for  too  long  a  time, 
at  one  point,  causes  the  skin  to  slough.  Children  tolerate  only  the  simplest 
form  of  splint,  so  that,  in  the  case  of  a  chikl,  the  correction  should  be  especially 
thorough.  All  that  can  be  accomplished  by  the  use  of  a  splint  is  secured  in  the 
first  week. 

Where  one  or  both  nasal  bones  are  depressed  and  there  is  no  lateral  deformity, 
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the  correction  consists  in  careful  elevation  and  moulding,  and  in  equally  careful 
packing  of  the  nose. 

In  the  most  severe  forms  of  fracture  of  the  nose,  where  the  nose  is  practically 
flat  with  the  face,  the  same  form  of  treatment  is  carried  out  as  that  which  has 
just  been  described — namely,  elevation  and  moulding  and  intranasal  packing. 
In  these  cases  the  septum  is  extensively  fractured  as  well  as  the  nasal  bones, 
so  that  the  nasal  packing  must  be  continuetl 
for  a  longer  time.  TMien  the  nasal  ca\'ity 
is  filled  entirely  with  gauze,  the  packing 
soon  becomes  ver}'  foul.  If  a  tubular  splint 
is  put  in  the  lower  part  of  the  nose,  with 
the  packing  above  it,  the  packing  does  not 
need  to  be  changed  so  often.  The  tubular 
splint  permits  a  certain  amount  of  nasal 
respiration,  and  adds  verj-  greatly  to  the 
comfort  of  the  patient.  \Miere  but  one 
nostril  is  packed  it  is  not  necessary  to  use 
the  spUnt.  All  packing  should  be  changed 
at  least  as  often  as  every  third  day. 

Every  case  of  fracture  of  the  nasal  bones 
should  be  watched  for  the  development  of 
abscess  of  the  septum.  A  haematoma  of  the 
septum  should  be  opened  early.  An  ab- 
scess should  be  opened  freely  the  moment  it  is  discovered,  and  watched  to 
see  that  it  has  sufficient  ^drainage.  The  defonnity  which  results  from  an 
abscess  of  the  septum  often  is  worse  than  that  caused  by  the  fracture  of  the 
nasal  bones,  even  if  it  be  left  uncorrected. 

My  preference  in  regard  to  splints  is  for  a  simple  moulded  cap  of  tin,  or  for  the 
mask  splint.     If  there  is  much  for  the  splint  to  do,  I  prefer  the  mask.     (Fig.  60.) 

Old  Fr.\cture  of  the  Nasal  Bones. — Fractm-es  of  the  nasal  bones  can  be 
set  under  ether  as  late  as  one  week  after  the  accident.  In  children  it  is  justifiable 
to  attempt  the  reduction  of  the  deformity  even  in  the  second  week.  After  the 
second  week  union  ordinarily  is  so  finn  that  reduction  by  elevation  alone  is,  in 
most  cases,  impossible.  WTien  patients  neglect  to  have  a  fracture  of  the  nose 
treated  at  the  time  of  the  injurj-,  they  usually  make  the  best  of  the  resulting 
deformity  for  the  rest  of  their  lives.  In  the  most  marked  cases  of  deformity, 
however,  the  patient,  either  for  his  own  sake  or  for  the  sake  of  his  friends,  often 
wishes  to  have  the  nose  straightened.  On  the  whole,  the  patients  who,  after 
fracture  of  the  nasal  bones,  come  to  the  chnics  in  order  to  regain  nasal  respira- 
tion are  more  numerous  than  those  who  come  to  have  the  defonnity  removed; 
yet  most  of  these  are  glad  to  have  the  deformity  corrected  as  well  as  to  have 
their  breathing  restored,  when  they  learn  that  the  deformity  can  be  relieved. 


Fig.  60. — Author's  Mask  Splint  Applied. 
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Deformities  caused  by  untreated  fractures  of  the  nose  are  divided  into  two 

groups : 

1.  Cases  in  which  the  nasal  bones  are  deviated,  and  where  the  cartilaginous 
bridge  follows  the  same  line  as  that  of  the  nasal  bones.  In  these  cases  the  whole 
nose  is  deviated  to  one  side. 

2.  Cases  in  which  the  lower  part  of  the  bony  bridge  and  the  upper  part  of  the 
cartilaginous  bridge  are  both  dcAdated  to  the  same  side  and  make  a  sharp  angle 
with  each  other.  The. line  of  the  bridge,  instead  of  being  straight,  makes  a  V 
at  the  junction  of  the  bone  with  the  cartilaginous  bridge,  the  apex  of  the  V 
pointing  toward  the  malar  bone.  In  connection  with  the  deformity  of  the 
bridge,  the  anterior  portion  of  the  quadrangular  cartilage  is  folded  upon  itself, 
the  axis  of  the  fold  being  roughly  vertical.  This  folding  of  the  cartilage  pro- 
duces a  sharp  rectangular  knuckle.  The  apex  of  this  knuckle,  or  V,  in  the 
cartilage,  points  to  the  same  side"  as  the  V  made  by  the  external  deformity. 
Occasionally,  however,  the  cartilaginous  Y  is  found  to  point  into  the  opposite 
nostril.  In  addition  to  the  internal  deformity  of  the  quadrangular  cartilage, 
the  upper  lateral  cartilage  of  the  corresponding  nostril  is  often  dislocated.  The 
■effect  of  this  is  to  broaden  the  apex  of  the  external  lateral  deformity.  If  the 
knuckle  in  the  anterior  part  of  the  quadrangular  cartilage  is  large  enough,  it 
causes  the  lower  lateral  cartilage  of  the  nose  to  bulge  outward.  When  the  upper 
lateral  cartilage  is  dislocated,  and  the  lower  one  displaced,  the  deformity  caused 
by  these  two  cartilages  accentuates  the  deformity  caused  by  the  nasal  bones, 
so  that  the  nose  from  top  to  bottom  appears  bent  to  one  side. 

Treatment  of  Simple  Lateral  Deviation  of  the  Nasal  Bones. — At  the  lower  outer 
border  of  each  nasal  bone  a  skin  incision  is  made  an  ejghth  of  an  inch  in  length. 
In  each  incision,  in  turn,  a  chisel  of  the  same  width  is  placed,  and  the  nasal 
bone  is  chiselled  free  from  the  ascending  process  of  the  superior  maxilla.  The 
skin  of  the  side  of  the  nose  is  readily  pushed  upward  so  that  the  whole  length 
of  the  nasal  bone  can  be  freed  without  enlarging  the  skin  incision.  (Fig.  61.) 
When  the  root  of  the  nose  is  reached,  the  chisel  is  turned  at  right  angles  to  the 
first  bone  incision  and  driven  through  the  top  of  the  nasal  bone.  This  procedure 
is  carried  out  on  both  sides.  The  root  of  the  nasal  bone  should  be  completely 
divided.  When  this  has  been  done,  the  nasal  bones  can  be  moved  readily  to 
the  median  line.  The  nose  is  held  in  the  corrected  position  by  a  pad  of  gauze 
and  adhesive  plaster  until  the  patient  is  well  out  of  the  influence  of  the  ether. 
Then  a  retaining  splint  is  put  on,  and  it  should  be  worn  day  and  night.  If 
this  is  not  possible,  the  splint  is  worn  during  the  day  and  replaced  at  night 
by  a  simple  retaining  splint  made  either  of  .tin  or  of  dentist's  modelhng  com- 
position, and  held  in  place  by  adhesive  plaster.  Some  form  of  spUnt  should  be 
worn  for  about  two  weeks.  By  this  time  the  splint  will  give  all  the  correction 
that  it  is  capal)le  of  giving. 

Treatment  of  Combined  Lateral  Deviation  of  the  Nasal  Bones  and  of  the  Cartilag- 
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inous  Bridge. — In  combined  lateral  de\iationof  the  nasal  bones  and  of  the  cartilag- 
inous bridge,  the  anterior  part  of  the  quadrangular  cartilage  generally  has  a  per- 
pendicular rectangular  deviation  which  more  or  less  blocks  the  nostril  toward 
which  the  nasal  bones  deviate.  This  knuckle  is  first  dissected  out  submucously. 
The  removal  of  the  cartilage  is  stopped  a  quarter  of  an  inch  from  the  top  of  the 
cartilaginous  bridge.  If  the  upper  lateral  cartilage  is  displaced,  this  is  exposed 
from  within  the  nose  and  removed.  If  possible,  the  posterior  portion  of  the  septum 
is  not  touched,  but  is  left  for  a  support.  AATien  the  internal  part  of  the  opera- 
tion is  finished,  the  nasal  bones  are  chiselled  free  in  the  manner  just  described, 
and  replaced  in  the  median  Hne.  WTien  they  are  in  the  median  line  again,  it 
is  usually  found  that  the  stump  of  the  ascending  process  of  the  side  toward 
which  the  nasal  bones  de^'iated  still  makes  a  marked  prominence.  Tliis  proc- 
ess has  been  thickened  by  the  overlapping  of  the  nasal  bone.  This  promi- 
nence is  corrected  by  placing  the  chisel  in  the  skin  incision  and  slipping  it  out- 
ward until  it  rests  on  the  ascending  process  of  the  superior  maxilla.  With 
a  few  taps  of  the  mallet  this  process  is  chiselled  off.  Shght  pressure  with  the 
finger  pushes  the  loosened  process  inward,  and  corrects  the  deformity  caused 
by  it.  At  tliis  point  in  the  operation  the  line  of  the  nose  often  is  straight.  In 
other  cases,  however,  at  the  junction  of  the  nasal  bones  and  the  cartilaginous 
bridge,  at  the  apex  of  the  original  deformity,  a  certain  amount  of  deformity 
persists.  To  do  away  with  this  remaining  bit  of  deformity,  the  removal  of  which 
makes  the  cUflference  between  a  fair  result  and  an  excellent  one,  is  very  difficult. 
It  is  best  done  by  making  a  small  incision  over  the  ipex  of  the  deformity,  and 
then,  with  a  small  chisel,  separating  the  cartilage  from  the  under  surface  of 
the  tip  of  the  nasal  bone.  If  freeing  the  upper  part  of  the  septum  from  the 
under  side  of  the  tip  of  the  nasal  bone  does  not  allow  the  apex  of  the  original 
lateral  deformity  to  straighten  out,  it  is  well  to  make  a  half-inch  incision  down- 
ward and  backward  into  the  body  of  the  perpendicular  plate  of  the  ethmoid. 
This  will  usually  allow  the  very  apex  of  the  V  to  straighten  out.  The  deviated 
nostril  is  now  packed  strongly  with  cigarettes  of  gauze  wrapped  with  Cargile 
membrane.  Tlie  opposite  nostril  is  lightly  packed  in  the  same  manner.  The 
nose  is  held  in  the  corrected  position  for  twenty-four  hours  with  gauze  pads 
and  adhesive  plaster,  and  then  the  mask  splint  is  applied.  Tlie  nasal  packing 
on  the  off  side  is  taken  out  at  the  end  of  the  first  twenty-four  hours,  and  not 
replaced.  The  packing  in  the  previously  obstructed  side  is  left  in  for  three 
days,  and  then  taken  out  and  not  replaced. 

The  skin  incisions  are  so  small  that  they  do  not  require  to  be  sutured.  They 
heal  readily,  and  leave  a  scar  which  in  six  months  cannot  be  found.  The 
incisions  seldom  become  infected.  Through  fear  of  producing  a  scar,  surgeons 
have  too  often  hesitated  to  make  incisions  through  the  skin  of  the  nose.  We 
are  now  learning  that  the  skin  of  the  nose  heals  very  kindly  and  with  practically 
no  scar.     This  being  the  case,  it  is  much  simpler  and  more  direct  to  deal  with 
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most  deformities  of  the  nose  through  small  incisions  in  the  skin  than  to  resort 
to  the  less  direct  and  longer  operations  through  the  nasal  canal. 

After  ten  days  the  mask  can  be  left  off,  and  the  tin  cap  is  worn  both 
day  and  night.  After  two  weeks  the  cap  is  used  only  at  night.  It  should  be 
worn  at  night  for  at  least  a  month.  All  blowing  and  wiping  of  the  nose  is 
forbidden  for  the  same  length  of  time.  When  it  is  necessary  to  clean  the  nose 
the  physician  must  do  it  by  spraying  and  swabbing. 

The  Subperiosteal  Method  of  Correcting  Old  Fractures  of  the  Nasal  Bones.— 
Some  operators  prefer  to  correct  deformities  of  the  nasal  bones  by  working  from 
within  the  nose.  This  method  will  give  good  results.  It  requires  more  time  and  is 
less  direct  than  the  external  method.  For  correcting  simple  lateral  deviations  of 
the  nasal  bones,  the  procedure  is  carried  out  as  follows:  The  patient  is  etherized; 
.  the  turbinates  are  shrunk  with  adrenahn  chloride ;  an  incision  is  made  through 
the  mucous  membrane  of  the  nose  for  the  full  length  of  the  lower  border  of  the 
nasal  bone;  and  then  the  mucous  membrane  and  the  periosteum  are  elevated 
from  the  whole  of  the  under  surface  of  the  nasal  bone.  When  this  is  accom- 
plished, the  periosteum  and  the  skin  are  elevated  from  the  upper  surface  of 
the  nasal  bone.  The  elevation  of  the  skin  is  carried,  not  only  to  the  centre  of 
the  bridge  of  the  nose,  but  a  little  beyond  it,  so  that  the  skin  over  the  bridge 
is  thoroughly  freed.  The  second  nasal  bone  is  denuded  in  the  same  manner  as 
the  first  one.  Then  a  flat  septum  forceps,  of  the  Adams  type,  is  placed  in  the 
nose  and  guided  through  the  mucous-membrane  incision  until  the  blades  grasp 
the  nasal  bone  between  them.  The  tips  of  the  blades  should  be  placed  as  near 
the  upper  end  of  the  nasal  bone  as  possible.  When  the  forceps  is  in  place,  a 
twisting  motion  of  the  blades  breaks  the  nasal  bone  from  its  attachment  to  the 
ascending  process  of  the  superior  maxilla  on  the  outside,  and  breaks  it  from  the 
internal  angular  process  of  the  frontal  bone  above.  The  same  procedure  is 
carried  out  on  the  second  nasal  bone.  The  nasal  bones  once  free,  they  are 
moulded  into  the  middle  line.  After  the  nasal  bones  are  in  the  middle  line^ 
if  the  stump  of  the  ascending  process  of  the  superior  maxilla  on  the  side  of  the 
original  deformity  is  still  prominent  enough  to  make  a  projection,  the  blades 
of  the  forceps  are  slipped  outward  over  it,  and  it  is  broken  off  in  the  same  manner 
as  the  nasal  bone  was  broken.  The  after-treatment  consists  in  the  application 
of  a  splint  as  soon  as  the  swelling  subsides  enough  to  allow  it  to  be  applied 
intelligently.  The  swelling,  however,  is  so  marked  that  accurate  adjustment 
of  the  splint  is  hard  to  obtain  during  the  first  few  days.  Dr.  D,  C.  Green  has 
developed  this  form  of  ojjeration,  and  has  obtained  good  results  with  it.  The 
operation  can  be  readily  modified,  should  one  so  wish,  by  cutting  the  outer 
border  of  the  nasal  bone  free  with  a  chisel  instead  of  breaking  it  with  the  forceps. 
The  disadvantages  of  the  operation  are  that  it  accomplishes  its  object  indi- 
rectly, that  it  consumes  much  time,  and  that  the  swelling  which  results  inter- 
feres with  the  early  application  of  an  effective  splint.     Fracturing  the  nasal 
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bones  is  always  less  exact  than  cutting  them  free  with  a  chisel.  ^Alien,  in  addi- 
tion to  the  deformity  of  the  nasal  bones,  the  nose  is  blocked  from  a  deviation  of 
the  cartilage,  the  nasal  obstruction  is  removed  by  the  usual  submucous  resection 
of  the  deformity. 

Deformities  of  the  Nose. — Many  deformed  noses  are  deformed  from  birth. 
These  deformities  fall  into  one  or  the  other  of  these  four  classes:  The  hooked 
or  Roman  nose;  the  depressed  or  saddle-back  nose ;  the  abnormally  wide  nose" 
and  the  nose  with  the  drooping  tip.  Where  the  deformity  is  marked,  it  is  per- 
fectly natural  for  the  patient  to  wish  to  have  it  removed.  WTiere  the  deformity 
is  very  pronounced,  the  physician  can  easily  improve  the  nose  to  such  a  degree 
that  the  patient  and  his  friends  will  be  satisfied.  If,  on  the  other  hand,  the 
deformity  is  slight,  and  yet  the  patient  wishes  to  have  it  remedied,  the  physician 
should  be  cautious  in  promising  too  much.  Such  patients  are  very  sensitive 
and  are  seldom  satisfied  with  any  result  short  of  the  perfection  of  an  Apollo. 

Remedial  Measures. — a.  The  Hooked  Nose. — There  are  at  least  two  good 
ways  of  dealing  with  a  hooked  nose  uncomplicated  by  any  lateral  deformity. 
The  simplest  method,  and  the  one  which  I  prefer,  is  to  make  a  small  incision  in 
the  skin  of  the  nose  over  the  summit  of  the  deformity,  to  free  the  skin  and  the 
periosteum  from  the  part  w^hich  makes  the  hump,  and  then,  when  necessan,-, 
to  separate  the  mucous  membrane  from  the  under  side.  This  accomplished,  a 
sufficient  amount  of  bone  and  cartilage  is  taken  out  to  correct  the  deformity. 
If  the  nasal  ca\ity  should  be  opened  up  in  this  procedure,  no  special  harm 
need  be  anticipated.  An  incision  a  quarter  of  an  inch  in  length  is  usually 
sufficient  to  allow  the  removal  of  the  deformity.  It  is  better,  however,  to  pro- 
long the  incision  slightly  than  to  bruise  its  edges  and  so  prevent  union  by  first 
intention.  Only  the  finest  sutures  of  hoi*sehair  are  used.  In  many  cases  the 
edges  of  the  incision  lie  so  close  together  that  no  sutures  are  required.  In  old 
lateral  fractures  of  the  nasal  bones,  there  is  often  a  certain  amount  of  hump. 
Where  this  is  marked  it  is  better  to  dissect  it  away.  In  shght  cases  the  hump 
may  be  remedied  by  forcibly  depressing  the  tip  of  the  na^al  bones.  In  order 
that  the  bones  may  sink,  the  cartilage  of  the  septum  has  to  bend  upon  itself. 
If  a  large  hump  is  to  be  reduced  by  depressing  the  nasal  bones,  it  is  necessarj'  to 
make  an  incision  through  the  cartilage  high  up  within  the  nose,  under  the  nasal 
bones.  A  better  plan  is  to  take  out  a  small  piece  of  the  -cartilage  under  the 
projection  so  that  the  nasal  bones  can  be  forced  dowTi  without  buckhng  of  the 
cartilage.     If  the  cartilage  is  much  bent  it  will  slowiy  spring  back  into  place. 

The  Intranasal  Method  of  Correcting  a  Hooked  Nose. — In  the  intranasal 
method  of  correcting  a  hooked  nose,  the  nasal  bones  are  freed  from  the  periosteum 
above  and  below  the  deformity.  Then  a  median  strip  of  bone  is  removed  from 
the  central  line  of  the  bony  bridge.  This  furrow  is  made  of  such  a  width  that, 
when  the  nasal  bones  are  separated  by  means  of  forceps  from  the  ascending 
processes  of  the  superior  maxilla  and  turned  toward  the  median  line  until  they 
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meet  and  re-form  the  bridge,  the  deformity  will  be  done  away  with.  It  requires 
nice  judgment  to  remove  exactly  enough  bone  from  the  median  line  to  obliterate 
the  deformity  and  not  to  substitute  a  depression  for  the  hump.  A  more  exact 
and  quicker  method  of  accomplishing  the  same  result  is  to  make  a  small  external 
incision  over  the  tip  of  the  nasal  bones  and  then  with  a  tubular  trephine  to 
remove  from  the  bridge  a  central  strip  of  the  proper  width ;  after  which  the 
nasal  bones  should  be  freed  from  their  attachments  at  their  outer  edges  and 
turned  inward. 

b.  The  Saddle-back  Nose. — The  correction  of  the  saddle-back  deformity  is 
best  accomplished  by  the  injection  of  paraffin.  This  material  is  a  very  use- 
ful agent,  but  it  must  be  handled  with  great  care.  When  paraffin  was  first 
used  certain  disastrous  results  occurred  from  its  getting  into  the  circula- 
tion. Hemiplegia  and  even  death  have  been  caused  by  the  lodging  of  cmboH 
of  paraffin  in  the  brain,  and  a  few  cases  have  been  reported  of  embolus  of  the 
central  artery  of  the  retina,  with  loss  of  vision.  A  commoner  happening  has 
been  the  slipping  and  displacement  of  the  paraffin.  For  instance,  paraffin 
injected  into  the  bridge  of  the  nose  has  slipped  down  into  the  eyelid.  By  the 
use  of  a  syringe  which  injects  solid  and  cold  paraffin  all  of  these  calamities 
can  be  avoided. 

Histological  examination  has  shown  that,  in  most  cases,  the  paraffin  is 
slowly  absorbed  and  its  place  taken  by  connective  tissue.  In  some  cases,  how- 
ever, it  is  not  absorbed,  but  remains  as  a  firm,  harmless  tumor  beneath  the  skin. 
In  still  other  cases  the  paraffin  seems  to  stimulate  the  growth  of  connective 
tissue.  What  is  to  be  its  fate  in  the  individual  case  cannot  be  told  until  it  is 
injected.  On  this  account  I  now  make  it  a  rule  to  correct  the  deformity  in 
several  stages,  at  intervals  of  from  four  to  six  weeks,  in  order  to  see  what  effect 
the  paraffin  will  produce.  It  is  difficult  not  to  yield  to  the  temptation  to  correct 
the  whole  deformity  at  a  single  sitting.  In  one  case  of  pronounced  saddle-back 
nose,  in  which,  in  the  early  days  of  the  use  of  paraffin,  I  adopted  this  course, 
I  soon  had  a  marked  Roman  nose  to  deal  with.  Within  a  year  I  twice  dissected 
out  the  superfluous  connective  tissue,  finally  getting  a  straight  bridge. 

It  is  important  that  the  paraffin  be  injected  beneath  the  skin,  and  not  into  it. 
If  it  is  injected  into  the  skin  the  skin  is  permanently  reddened.  Sometimes, 
even  when  the  paraffin  is  injected  well  under  the  skin,  the  latter  is  made  red 
and  retains  this  color  permanently.  In  slight  depressions  I  am  slow  to  use  paraf- 
fin, but  in  those  cases  in  which  this  deformity  is  well  marked  I  consider  it  tiie 
best  means  that  we  have  for  its  correction. 

Method  of  Injecting  Paraffin.— A  syringe  which  will  inject  cold  jiaraffin  is 
to  be  preferred.  There  are  no  dangers  connected  with  the  employment  of  cokl 
paraffin,  but  in  this  condition  it  is  sometimes  hard  to  moukl.  Every  pre- 
caution for  obtaining  cleanliness  should  be  taken.  The  assistant  places  his 
fingers  at  what  are  to  be  tlu>  lateral  limits  of  the  injected  mass,  and  the  paraf- 
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fin  is  injected  by  the  operator  beneath  the  skin  of  the  patient's  nose  in  the 
centre  of  the  space  thus  walled  off.  After  the  paraffin  is  injected,  the  physi- 
cian should  proceed  to  mould  it  into  the  proper  form.  The  puncture  is  covered 
with  a  sterile  cotton  cocoon.  The  intervals  between  the  injections  should  be 
at  least  four  weeks. 

A  properly  shaped  piece  of  celluloid,  placed  in  the  gap  and  covered  with  the 
skin,  is  effective  in  some  cases. 

c.  The  AhyiormaUy  Wide  Nose. — This  type  of  nose  is  due  to  a  spreading  of  the 
nasal  bones  at  their  outer  edges,  or  to  a  thickening  or  spreading  of  the  ascend- 
ing processes  of  the  superior  maxilla.  The  latter  processes  are  practically  a  part 
of  the  nasal  bones,  and  continue  the  plane  of  the  latter  back  to  the  face. 

The  steps  of  the  operation  for  correcting  an  abnormally  wide  nose  are  the 
same  as  those  employed  for  the  correction  of  lateral  deformity  by  the  external 
method.     (See  page  64.)     The  nasal  bones  are  first  chiselled  free,  and  then 


Incision  through  the  root  of  nasal  b<Me. 


Fig.  61. — Diagram  to  Illustrate  the  Correction  of  Lateral  Deformity  of  the  Nose  by  the  Direct  Method. 
(Original.)      Dark  line  indicates  the  incision  in  the  skin;   the  dotted  lines  the  bone  incisions. 


the  inner  edge  of  the  ascending  process  of  the  superior  maxilla  is  also  chiselled 
off  on  both  sides.  The  loose  bones  are  now  moulded  toward  the  middle  line 
and  held  in  place  by  a  tin  cap.  After  twenty-four  hours  this  is  replaced  during 
the  day  by  the  mask  splint.  If  the  bridge  of  the  nose,  as  well  as  the  base,  is 
wider  than  normal,  a  strip  of  bone  is  taken  out  of  the  middle  line  through  a  small 
incision  at  the  lower  end  of  the  nasal  bones. 

d.  The  Nose  with  the  Drooping  Tip. — Now  and  then  the  tip  of  the  nose  is 
redundant  and  curves  downward  and  backward  so  as  to  hang  over  the  upper  lip, 
I  have  had  no  experience  in  correcting  this  deformity.  Ballenger,  who  oper- 
ated in  one  case  of  this  nature,  describes  the  operation  in  the  following 
manner:  From  the  anterior  part  of  the  cartilaginous  septum  he  removed, 
by  submucous   resection,  a  triangular  piece  of    cartilage.     The  base  of  the 
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triangle  was  the  cartilaginous  bridge.  When  the  cartilage  was  removed  it 
allowed  the  tip  of  the  nose  to  be  pushed  upward,  in  which  position  it  was 
held  by  adhesive  plaster.  The  redundant  skin  of  the  tip  gradually  re- 
tracted, and  the  end  of  the  nose  remained  in  the  corrected  position. 
Dr.  D.  C.  Green  is  at  present  developing,  for  the  correction  of  the  drooping 
tip,  an  operation  which  promises  well.  It  consists  in  making  a  chamber 
between  the  two  layers  of  the  mucous  membrane  of  the  septum  under  the  tip, 
and  then  removing  from  the  posterior  part  of  the  septum,  by  the  submucous 
method,  a  large  piece  of  cartilage.  This  is  put  in  warm  salt  solution  and  trimmed 
into  the  proper  shape.  Then  it  is  placed  in  the  chamber  in  the  anterior  part 
of  the  septum.  Experiment  has  proved  that  this  piece  of  cartilage  will  Hve  and 
will  support  the  tip. 

Deviations  of  the  Septum. — There  are  two  chief  causes  of  deviations  of  the 
nasal  septum :  asymmetry  of  growth,  and  trauma.  Occasionally  the  asymmetry 
occurs  between  the  two  halves  of  the  head,  but,  as  a  rule,  it  is  confined  to  the 
bones  which  bear  the  teeth.  Unequal  descent  of  the  second  central  incisors 
and  unequal  descent  of  the  antra,  the  two  most  important  forms  in  which  this 
asymmetry  shows  itself,  cause  a  large  percentage  of  spurs  and  deviations  of 
the  septum.  Trauma  may  act  in  connection  with  these  two  causes  or  may 
act  alone. 

Classes  of  Deviations. — The  upper  border  of  the  vomer  is  the  weak  line 
of  the  septum.  Most  of  the  deviations  due  to  asymmetry  of  growth  have  this 
line  for  their  long  axis.  In  such  deviations  the  axis  is  horizontal.  The  septum 
folds  upon  itself  as  the  fingers  close  upon  the  upright  palm.  The  other  devia- 
tions have  their  own  axis,  roughly  speaking,  vertical.  Such  deviations  are 
usually  due  to  trauma.  They  are  found  in  the  anterior  part  of  the  quadrangular 
cartilage  just  within  and  blocking  the  vestibule.  The  cartilage  bends  upon 
itself  and  makes  a  sharp  rectangular  knuckle. 

Treatment  of  Deviations  of  the  Septum  in  General. — The  best  operation 
for  deviations  of  the  septum  is  the  resection  of  the  deformity  submucously.  In 
theory  the  operation  is  simple,  but  in. practice  it  is  almost  always  long  and  often 
very  difficult.  The  basal  idea  of  the  operation  is  to  make  an  incision  on  one  side 
of  the  septum,  through  the  mucous  membrane,  down  to  the  cartilage,  and  then 
to  separate  the  mucous  membrane  from  the  surface  of  the  cartilage  involved 
in  the  deviation.  After  the  mucous  membrane  has  been  elevated  from  one  side 
of  the  septum,  it  is  then  elevated  from  the  other  by  making  an  incision  through 
the  cartilage  to  the  under  surface  of  the  opposite  mucous  membrane,  but  not 
through  it,  and  raising  this  mucous  membi-ane  without  perforating  it.  ^Vhen 
the  mucous  membrane  is  elevated  from  the  two  sides  of  the  septum  over  the 
deformity,  the  loosened  mucous  membrane  is  held  away  from  the  septum  with 
an  appropriate  speculum,  and  the  cartilage  and  the  bone  of  the  septum  are 
removed  wherever  they  are  out  of  line.     With  the  deviation  removed,  the  two 
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sheets  of  mucous  membrane  fall  together,  and  are  held  in  position  for  a  day  or 
two  until  they  reunite.  The  aim  of  the  operation  is  to  work  through  as  small  an 
incision  as  will  permit  the  removal  of  the  deformity,  and  to  save  the  opposite 
mucous  membrane  intact.  The  danger  of  the  procedure  is  that  the  second 
mucous  membrane  wiU  be  perforated,  and  that  the  opening  will  come  opposite 
the  incision  in  the  first  one — the  result  of  which  will  be  a  perforation.  If  a 
perforation  occurs  in  the  anterior  part  of  the  mucous  membrane,  the  patient 
may  make  a  whistling  noise  when  he  breathes,  or  there  may  be  annoving  scab- 
bing about  the  hole.  A  perforation  in  the  posterior  part  of  the  septum  amounts 
to  but  Uttle,  except  that  it  shows  that  the  technique  of  the  operation  was 
defective.  Xo  matter  how  much  care  may  be  exercised,  a  perforation  is  likely 
to  occur  in  a  small  percentage  of  cases.  Perforations  occur  oftenest  when  the 
operator  attempts  to  hurry  in  order  to  make  the  operation  spectacular.  The 
operation  is  suited  to  all  classes  of  de\'iations. 

Age  at  which  the  Operation  C.\n  Be  Doxe. — The  operation  can  be 
performed  at  any  age  when  obstructive  symptoms  show  themselves. 
Until  the  period  of  growth  is  well  over — that  is,  until  fifteen  years  of  age — 
it  is  probably  better  to  remove  only  as  much  of  the  septum  as  is  actually 
obstructing. 

Submucoa><  resection  of  septal  deformities  has  now  been  performed  long 
enough  to  show  that  extensive  removal  of  the  septum  does  not  weaken  the 
bridge  of  the  nose.  Experience  has  shown  also  that  a  nose  which  has  been  so 
operated  upon  will  withstand  very  considerable  trauma  without  any  e^^l  con- 
sequences. In  many  cases,  after  the  removal  of  the  cartilage,  the  septum  seems 
to  stiffen  as  if  new  cartilage  or  new  fibrous  tissue  had  been  formed. 

Details  of  the  Operation. — Anaesthesia.  —Nervous  patients  and  children 
should  be  operated  upon  under  general  anspsthesia.  In  most  cases,  however, 
cocaine  anaesthesia  is  employed.  Some  operatoi-s  use  cocaine  crystals  pure  and 
produce  anaesthesia  by  rubbing  them  over  the  mucous  membrane.  I  cannot 
persuade  myself  that  this  is  safe.  Perfectly  satisfactory  anaesthesia  can  be  ob- 
tained by  swabbing  with  a  ten-per-cent  solution  of  cocaine  mixed  with  adrenalin- 
chloride  solution  of  full  strength.  The  adrenaUn  seems  to  counteract  the  de- 
pressant effect  of  the  cocaine,  so  that  a  cocaine  solution  of  the  strength  named 
can  be  used  freely  throughout  a  long  operation.  It  is  a  good  plan,  in  the  inter- 
val of  ten  minutes  or  more  during  which  the  instruments  are  boiling  and  the 
operating  table  is  being  spread,  to  put  a  cigarette  of  cotton  (saturated  with  the 
cocaine-adrenalin  solution)  in  either  nostril  of  the  patient,  so  that,  by  the 
time  the  operator  is  ready  to  start,  the  mucous  membrane  is  completely 
blanched. 

Position  of  the  Patient. — The  patient  can  be  operated  upon  in  the  sitting  or 
in  the  half-sitting  position.  The  half-sitting  position  upon  the  usual  adjustable 
operating  table  is  the  best  for  most  cases.    The  patient  in  the  half-sitting  posi- 


72  AMERICAN  PRACTICE  OF  SURGERY. 

tion  is  much  less  liable  to  faint.  With  the  patient  sitting  half  upright,  the  opera- 
tor sees  the  upper  part  of  the  septum  better  than  the  lower  part.  If,  therefore, 
there  is  a  large  basal  spur,  it  is  better  to  seat  the  patient  fully  upright  while 
work  is  being  done  upon  the  lower  part  of  the  septum. 

Illumination.— Rejected  light  from  the  head  mirror  will  answer  for  the 
anterior  part  of  the  septum,  but  this  will  not  illuminate  the  posterior  part  as 
well  as  the  Kirstein  forehead  light.  If  the  forehead  lamp  is  used  throughout 
the  whole  of  the  operation  it  gets  very  hot.  Good  light  is  essential  because 
the  eye  speedily  becomes  very  tired.  There  is  no  operation  which  is  more 
fatiguing  both  for  the  operator  and  for  the  patient,  so  that  anything  which  will 
shorten  it  should  be  procured  and  used.  For  shortening  the  operation,  an 
assistant  is  of  the  greatest  service.  He  can  swab  and  retract  the  ate  when 
necessary,  and  can  use  the  mallet  if  the  operator  wishes  to  employ  the  chisel 
for  the  removal  of  a  basal  spur.  It  helps  greatly  also  to  have  some  fifty  swabs 
previously  made  up.  The  swab  handles  can  be  of  metal  or  of  wood.  If 
they  are  of  wood,  there  is  no  necessity  for  saving  them.  An  adjustable  instru- 
ment table,  which  can  be  placed  over  the  patient's  chest,  and  upon  which  are 
arranged  the  instruments  in  active  use,  serves  to  keep  the  instruments  from 
falling  upon  the  floor,  as  they  are  prone  to  do  if  they  are  placed  upon  the  breast 
of  the  patient. 

Length  of  the  Operation. — An  hour  is  a  short  time  for  the  correction  of  an 
extensively  deviated  septum.  More  often  the  time  is  an  hour  and  a  half  or 
even  two  hours. 

The  Side  of  the  Nose  in  which  the  Operation  Is  Carried  Out. — Most  operators 
make  the  initial  incision  through  the  mucous  membrane  in  the  nostril  where 
the  convexity  of  the  deviation  occurs.  Since  the  majority  of  operators  are  right- 
handed,  if  the  convexity  of  the  deviation  is  slight  and  is  situated  in  the  left 
nostril,  it  is  still  the  better  plan  to  work  from  the  right  nostril. 

The  Forms  of  the  Incision  through  the  Mucous  Membrane. — There  are  two  forms 
of  incision  through  the  mucous  membrane:  the  buttonhole  incision,  and  the 
flap  or  T-shaped  incision.  The  buttonhole  incision  is  best  adapted  to  devia- 
tions which  have  gradually  sloping  sides,  and  in  which  the  concavity  does  not 
make  a  marked  V,  and  the  convexity  is  not  crowned  by  a  large  or  sharp  spur. 
The  more  experience  the  operator  acquires,  the  more  he  can  do  through  the 
buttonhole  incision.  Some  operators  pride  themselves  on  the  fact  that  they 
use  this  form  of  incision  to  the  exclusion  of  any  other.  This  is  poor  practice 
for  the  beginner,  and  often  it  is  not  worth  while  for  the  older  operator  to  adhere 
too  closely  to  one  form  of  incision.  Time  can  be  saved  antl  many  perforations 
avoided  if  the  flap  method  of  making  the  incision  is  employed  in  all  cases  of 
large  spurs  with  deviations,  as  well  as  in  other  cases  in  which  difficulty  is  experi- 
enced in  separating  the  mucous  membrane  or  in  which  the  mucous  membrane 
is  found  to  be  very  thin.     The  operator  never  should  wait  until  ho  is  tired  and 
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Fig.  62. 


Fig.  63. 


nervous  before  obtaining  sufficient  operating  room  by  enlarging  his  incision. 
The  great  majority  of  perforations  are  made,  at  the  end  of  the  operation,  Iw  a 
tired  operator  working  in  too  narrow  a  space. 

Instritmenis. — A  bewildering  number  of  instruments  have  been  invented  for 
this  operation.  In  .reality,  but  few  instruments  are  necessary.  Naturally, 
some  of  these  are  of  special  pattern.  After  a  short  time  every  operator  finds  out 
what  instruments  best  suit  his  hand  and  his  method  of  working.  The  essential 
instruments  are  a  short  knife,  an  eleva- 
tor for  raising  the  mucous  membrane,  a 
long-bladed  speculum,  a  thin-bladed 
conchotome  for  dividing  the  cartilage, 
a  thick  conchotome  or  punch  for  work 
upon  the  bone,  and  a  small  chisel  with  &, 
long  handle. 

The  following  special  instruments  are 
the  ones  used  by  the  writer:  TheAllen- 
Heffernan  self-retaining  wire  speculum, 
the  author's  adjustable  wire  speculum 
(Figs.  62  and  63),  Ballenger's  swivel  knife, 
Jansen's  thin-bladed  forceps,  Freer's 
bone-punch  and  one  of  his  small  rect- 
angular knives,  and  the  Killian  bent 
needle.  There  are  many  forms  of  eleva- 
tors. The  operator  gets  used  to  one  kind 
and  generally  keeps  to  that.  It  is  essen- 
tial that  the  elevator  should  not  be  too  small,  and,  especially,  that  it  should 
not  be  small  and  at  the  same  time  pointed.  I  use  almost  entu'ely  a  small 
dermal  curette. 

General  Remarks. — It  should  be  remembered  that  the  mucous  membrane 
over  the  summit  of  the  convexity  of  the  deviation  or  over  the  crest  of  a  spur 
is  very  thin  and  most  easily  perforated  at  these  points.  The  mucous  mem- 
brane is  firmly  adherent  to  the  periosteum  beneath  it,  and  can  be  separated 
from  it  only  with  difficulty.  The  mucous  membrane  and  the -periosteum  can 
be  readily  separated  from  the  cartilage  if  the  periosteum  is  completely  cut 
through  and  the  elevator  is  carried  back  between  the  periosteum  and  the  cartilage 
or  bone.  In  the  small  piece  of  fleshy  septum  which  makes  the  tip  of  the  nose 
below  the  anterior  edge  of  the  quadrangular  cartilage — the  subseptum,  as  it 
is  called — it  is  hard  to  get  the  periosteum,  or  rather  the  perichondrium,  to  peel 
from  the  cartilage.  Perhaps  the  most  common  mistake  made  by  operators 
is  not  to  cut  through  the  perichondrium  completely,  and  to  begin  the  elevation 
of  the  mucous  membrane  supposedly  from  the  cartilage,  but  in  reality  from  the 
perichondrium.     WTienever  the  elevation  of  the  mucous  membrane  goes  hard, 


Fig.  62. — Author's  Adjustable  Wire-bladed 
Speculum,  for  Submucous  Resection  of  the 
Septum. 

Fig.  63. — Author's  Adjustable  Wire-bladed 
Speculum,  showing  manner  of  adjusting  the 
blades. 
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the  operator  should  make  sure  that  the  elevator  is  between  the  cartilage  and  the 
perichondrium,  not  between  the  perichondrium  and  the  mucous  membrane. 
The  object  of  the  operation  is  to  obtain  free  breathing,  not  to  secure  an 
ideally  straight  septum.  Operations  are  often  needlessly  prolonged  in  order 
to  obtain  a  pretty  result.  Remove  the  amount  of  cartilage  that  obstructs, 
and  then  stop. 

The  Buttonhole  Incision. — The  buttonhole  incision  is  best  adapted  for  sym- 
metrical deviations  not  crowned  with  spurs.  The  more  anterior  the  location  of 
the  deviation,  the  easier  is  it  to  remove  the  projecting  portion  through  this  form 
of  incision. 

Forms  of  Deviation  of  the  Septum. — a.  Deviation  of  the  Anterior  Edge 
of  the  Quadrangular  Cartilage. — In  this  deformity  the  anterior  edge  of  the 
quadrangular  cartilage  is  seen  projecting  into  the  vestibule  to  one  side  of  the 
median  line.  Often  the  tip  of  the  nose  is  slightly  displaced  by  the  cartilage  to 
the  other  side. 

Operation. — The  tip  of  the  nose  is  strongly  displaced  to  one  side,  so  that  the 
edge  of  the  deviated  cartilage  stands  out  prominently.  An  incision  half  an  inch 
in  length  is  made  along  the  edge  of  the  cartilage,  through  the  mucous  membrane 
and  down  to  the  cartilage.  Then  the  mucous  membrane  is  elevated  from  both 
sides  of  the  cartilage  well  beyond  the  deviation.  If  difficulty  is  experienced  in 
elevating  the  mucous  membrane,  the  perichondrium  should  be  loosened  with 
a  few  touches  of  the  knife.  When  the  separation  is  completed  the  mucous 
membrane  is  held  away  from  the  cartilage  by  sUpping  the  blades  of  the  wire 
speculum  through  the  incision,  one  blade  on  one  side  of  the  cartilage  and  one 
on  the  other.  The  blades  of  the  speculum  are  then  spread  and  the  mucous 
membrane  is  thus  kept  out  of  the  way,  so  that  the  cartilage  can  be  removed 
■with  the  Jansen  forceps  or  the  swivel  knife.  When  a  sufficient  amount  of  carti- 
Uge  has  been  removed,  the  mucous  membrane  is  allowed  to  fall  back  into 
place,  and  the  incision  is  closed  with  one  or  two  horsehair  sutures.  Both  sides  of 
tiie  nose  are  packed  with  cigarettes  of  cotton  wrapped  in  Cargile  membrane. 
Both  nostrils  are  packed,  in  order  to  hold  the  two  sides  of  the  mucous  mem- 
brane in  contact,  and  thus  to  prevent  the  formation  of  a  hsematoma  between 
them.  The  packing  on  the  side  which  has  not  been  operated  upon  is  taken  out 
in  twenty-four  hours,  while  that  on  the  other  side  is  allowed  to  remain 
for  forty-eight  hours.  Aside  from  the  removal  of  the  stitches,  there  is  no 
■after-treatment  beyond  the  mere  act  of  swabbing  out  the  nose  from  time 
to  time.  Healing  is  usually  complete  by  the  end  of  a  week.  It  takes  about 
two  or  three  weeks,  however,  for  the  tiss-ues  to  shrink  into  their  final  shape 
and  position. 

h.  A  Symmetrical  Deviation  Not  Involving  the  Anterior  Edge  of  the  Quadrangu- 
lar Cartilage. — The  majority  of  deviations  do  not  extend  to  the  anterior  edge  of 
the  quadrangular  cartilage,  but  are  situated  just  within  or  beyond  the  vestibule. 
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They  include  the  posterior  two-thircls  of  the  cartilage,  and  extentl  a  variable 
distance  over  the  bony  septum. 

Operation. — In  such  cases  it  is  not  necessary  to  make  the  incision  over  the 
anterior  edge  of  the  quadrangular  cartilage.  The  incision  is  generally  made 
about  a  quarter  of  an  inch  back  of  this  point,  so  that  a  little  of  the  anterior  part 
of  the  cartilage  is  left.  Operators  are  still  timid  about  taking  away  the 
cartilage  as  far  forw^ard  as  its  anterior  border;  they  fear  that,  if  they  do  this, 
the  tip  of  the  nose  will  fall.  The  incision,  then,  in  the  usual  case,  is  made 
within  the  vestibule,  just  in  front  of  the  deviation.  The  steps  of  the  opera- 
tion are  as  follows: — An  incision,  half  an  inch  in  length  and  penetrating  onh'  as 
far  as  to  the  cartilage,  is  made  obliquely  upward  through  the  mucous  membrane 
and  the  perichondrium.  This  incision  should  be  carried  to  within  a  quarter  of 
an  inch  of  the  bridge.  When  it  has  been  completed,  the  muco-perichondrium 
should  be  carefully  raised  from  the  cartilage.  ^Mienever  difficulty  is  experienced 
in  elevating  the  mucous  membrane,  a  few  strokes  with  a  small  knife  are  made 
in  order  to  free  it.  This  elevation  or  separation  of  the  mucous  membrane  should 
be  carried  on  slowly.  It  often  proves  to  be  the  longest  and  the  most  trying  part 
of  the  operation.  As  the  elevation  of  the  mucous  membrane  approaches  the 
summit  of  the  de\iation  on  the  convex  side,  great  care  should  be  used,  since  the 
mucous  membrane  at  this  point  is  thin  and  often  is  adherent.  If  the  deviation 
is  marked  it  is  well  not  to  attempt  to  elevate  the  mucous  membrane  beyond  the 
crest  of  the  deviation  until  later,  when  some  of  the  cartilage  has  been  removed. 
After  the  separation  of  the  mucous  membrane  of  one  side  has  been  carried  to 
the  summit  of  the  deviation,  the  mucous  membrane  of  the  other  side  should 
be  elevated.  The  opposite  mucous  membrane  is  reached  by  an  incision  through 
the  cartilage.  There  is  great  danger,  in  making  the  initial  incision  thi'ough 
the  cartilage,  of  perforating  the  mucous  membrane  beyond.  This  is  a  very  an- 
noying occurrence,  because  it  is  almost  always  followed  by  the  establishment 
of  a  permanent  perforation,  and  a  perforation  in  the  anterior  part  of  the  sep- 
tum nearly  always  causes  a  whistle  when  the  patient  breathes.  At  the  very 
beginning,  therefore,  the  operator  should  find  out  whether  the  cartilage  is  thick 
or  thin,  and  act  accordingly.  The  incision  through  the  cartilage  is  generally  a 
repetition,  in  position,  size,  and  shape,  of  the  incision  through  the  mucous  mem- 
brane. The  cartilage  is  c\it  partially  through  with  a  knife,  the  incision  being  made 
on  a  slant.  Then  the  remaining  part  of  the  cartilage  is  broken  through  with  a 
dull  elevator  or  with  a  small  curette,  until  the  opposite  mucous  membrane  is 
reached.  When  the  initial  incision  in  the  cartilage  has  been  completed,  the  ele- 
vator is  placed  in  it  and  the  mucous  membrane  is  slowiy  and  carefully  elevated 
from  the  off  side.  The  elevator  should  be  held  as  nearly  parallel  as  possible  with 
the  septum.  The  progress  of  the  work  of  separation  can  be  felt  by  the  little 
finger  in  the  nostril,  or  can  be  seen  by  turning  the  patient's  head  to  one  side 
and  looking  into  the  nase.     The  separation  is  effected  more  easily  on  the  concave 
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side  of  the  deviation  than  on  the  convex  side.  When  half  an  inch  or  so  of  the 
mucous  membrane  on  the  off  side  has  been  elevated,  it  is  time  to  begin  the 
removal  of  the  cartilage.  In  the  early  days  of  submucous  resection  of  the 
septum  it  was  the  aim  of  the  operator  to  remove  as  large  a  piece  of  cartilage 
at  one  time  as  possible.  The  ease  with  which  the  swivel  knife  will  remove 
cartilage  was  responsible  for  this  feeling.  In  order,  therefore,  to  remove  as 
much  cartilage  as  possible  at  one  time,  the  elevation  of  the  mucous  membrane 
was  carried  far  back.  To  accomplish  so  extensive  a  separation  of  the  mucous 
membrane  it  was  necessary  to  go  over  and  beyond  the  summit  of  the  crest 
of  the  deviation.  The  mucous  membrane  is  usually  thin  at  this  point 
and  is  easily  perforated.  Then,  besides,  it  is  hard  to  elevate  the  mucous 
membrane  beyond  the  summit  of  the  deviation,  owing  to  the  fact  that  the 
cartilage  at  this  point  dips  away  from  the  Hne  of  the  elevator.  For  these 
two  reasons  a  very  extensive  elevation  of  the  mucous  membrane,  for  the  pur- 
pose of  removing  a  large  piece  of  cartilage,  often  produces  a  perforation.  It  is 
a  good  rule  never  to  elevate  the  mucous  membrane  beyond  the  crest  of  a 
sharp  deviation,  but  to  elevate  up  to  this  and  then  to  remove  the  cartilage  to 
the  same  point.  When  this  is  done  the  room  gained  makes  it  much  easier  and 
safer  to  elevate  the  mucous  membrane  at  the  crest.  Beyond  the  crest,  when 
this  plan  is  followed,  the  cartilage  is  again  removed,  a  small  piece  at  a  time, 
until  the  downward  slope  of  the  deviation  is  reached.  Here  the  separation  of 
the  mucous  membrane  progresses  much  more  easily,  and  it  is  safe  to  elevate 
over  a  larger  area.  As  the  cartilage  and  the  thin  anterior  upper  border  of  the 
vomer  are  comparatively  easy  to  remove,  the  deformity  of  the  upper  part  of 
the  septum  should  be  removed  first,  and  the  operator  should  at  once  work  far 
enough  back  to  remove  the  deformity  entirely,  even  if,  in  doing  this,  he  reaches 
the  choana.  If  the  upper  part  of  the  deviation  is  removed  first — in  other  words, 
if  the  easy  part  of  the  operation  is  done  first — the  hardest  part,  the  removal  of 
the  crest  of  the  superior  maxillary  bone  and  of  the  palate  bone,  will  be  left  for 
the  last — that  is,  until  the  greatest  amount  of  room  has  been  gained  for  working 
that  can  be  obtained.  In  working  downward  toward  the  crest,  as  the  lower  edge 
of  the  cartilage  is  reached,  it  is  often  possible  to  pry  the  remaining  strip  of  car- 
tilage from  its  bed  in  the  crest  by  putting  a  small  elevator  or  curette  under  its 
lower  edge  and  forcing  it  upward.  The  separation  of  the  mucous  membrane 
from  the  two  sides  of  the  maxillary  crest  is  the  next  stage  in  the  operation. 
This  is  often  difficult  to  accomplish  because  the  mucous  membrane  is  gener- 
ally firmly  adherent  over  the  crest,  and  the  crest  is  usually  bent  sharply  to  one 
side.  Dissection  with  a  small  knife  should  replace  blunt  dissection  whenever 
difficulty  is  experienced  in  separating  the  mucous  membrane  from  its  attach- 
ments.    The  small  knivco  oi"  Freer  are  very  serviceable  for  this  work. 

The  elevation  of  the  mucous  membrane  from  both  sides  of  the  maxillary  crest 
should  be  persisted  in  until  the  crest  is  perfectly  bare  on  either  side  and  stands 
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up  naked  and  free.  To  accomplish  this  requires  time  and  patience,  but  this 
part  of  the  operation  must  not  be  sUghted.  When  the  maxillary  crest  is  free 
of  mucous  membrane  for  the  whole  length  of  the  deviation,  the  crest  can  be 
bitten  off  by  a  strong  punch.  The  punch  does  not  bite  well  on  the  anterior 
part  of  the  crest;  hence,  for  this,  the  chisel  is  often  the  more  serviceable 
instrument.  If  the  punch  or  the  chisel  is  not  used,  the  base  of  the  crest  can  be 
sawed  through  with  the  ordinary  nasal  saw.  and  the  crest  wrenched  off  with 
the  Jansen  forceps.  The  thin  anterior  edge  of  the  vomer  is  readily  twisted  off. 
Those  operators  who  make  speed  a  prime  requisite  are  accustomed  to  wrench  out 
the  greater  part  of  the  bony  deviation.  Before  this  procedure  is  employed  the 
operator  must  be  sure  that  the  mucous  membrane  is  elevated  well  beyond  the  part 
of  the  septum  to  be  removed.  If  the  mucous  membrane  is  attached  to  the  frag- 
ment which  is  twisted  out,  there  is  great  danger  that  it  will  tear  a  large  hole  in  the 
mucous  membrane.  It  is  a  fact,  however,  that  the  more  experienced  an  operator 
is,  the  more  often  will  he  be  able  to  resort  to  this  somewhat  harsh  method  of 
operating,  and  thus  shorten  the  operation  and  yet  not  make  perforations.  The 
beginner  in  subnmcous  resection  of  the  septum  should  employ  tliis  twisting 
procedure  with  caution.  WTien,  in  the  progress  of  the  operation,  the  actual 
resection  of  the  posterior  part  of  the  septum  is  begun,  the  patient  generally 
complains  of  considerable  pain.  Up  to  this  point,  however,  there  seems  to  be 
but  little,  if  any,  pain.  From  time  to  time,  in  the  coui-se  of  the  operation,  the 
speculum  is  taken  out  and  the  two  layers  of  the  mucous  membrane  are  laid 
together  in  order  to  see  how  much  of  the  obstruction  remains.  When  the 
operation  has  been  carried  far  enough  to  remove  the  obstruction  it  may  be 
considered  as  complete,  even  if  an  ideally  straight  septum  has  not  been  ob- 
tained. The  tendency  to  keep  on  beyond  this  point,  for  iiesthetic  reasons,  is 
to  be  discouraged. 

The  deviation  removed,  the  blood  is  swabbed  from  between  the  two  layers 
of  the  mucous  membrane  and  they  are  approximated.  If  the  initial  incision 
is  far  forward,  a  stitch  or  two  of  horsehau*  can  be  put  in  with  the  bent  needle. 
As  a  rule,  this  is  not  necessary,  because  the  packing  holds  the  edges  of  the 
incision  together  sufficiently  well.  The  nose  is  then  packed  with  cigarettes  of 
cotton  or  of  gauze  wrapped  with  Cargile  membrane.  As  these  are  inserted  the 
mucous  membrane  is  held  in  position  by  one  blade  of  the  wire  speculum,  the 
other  blade  being  withdrawn.  Tliree  cigarettes  are  all  that  are  necessary  for 
the  side  that  has  been  operated  upon,  and  two  for  the  other.  It  is  well  to  pack 
the  off  side  in  order  to  keep  the  raw  surfaces  of  the  two  mucous  membranes  in 
contact,  so  that  a  haematoma  shall  not  form  between  them.  Tlie  packing  is 
taken  out  from  the  side  which  was  not  operated  upon  at  the  end  of  twenty-four 
hours,  while  from  that  upon  which  the  operation  was  performed  it  is  removed 
only  after  the  lapse  of  forty-eight  hours.  It  is  very  much  better  that  the  patient 
should  be  in  a  hospital  for  this  length  of  time,  because  during  this  period  there  is 
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moderate  danger  that  bleeding  may  occur.  AVhile  the  nasal  packing  is  in  place 
the  patient  is  uncomfortable  and  often  complains  of  severe  headache.  The 
headache  is  especially  severe  and  lasting  if  the  resection  of  the  septum  has 
extended  high  up  and  well  back.  An  extensive  resection  of  the  septum  is  not 
an  operation  that  one  may  do  as  a  routine  affair  in  his  office  and  then  send  the 
patient  home.  Experience  has  shown  that  many  patients  are  considerably 
exhausted  by  it  for  several  days.  It  is  nmch  better,  therefore,  to  put  the  patient 
at  once  to  bed  and  to  keep  him  there  for  a  day  or  two,  as  may  seem  desirable. 

Submucous  Resection  with  the  Flap  or  T-shaped  Incision. — If  the  operator 
finds  that  he  has  difficulty  in  elevating  the  mucous  membrane,  or  that  the  single 
incision  does  not  allow  him  to  get  round  a  sharp  spur  readily,  he  should  lose  no 
time  in  obtaining  the  necessary  amount  of  space  by  making  an  incision  which 
shall  run  horizontally  from  the  base  of  the  vertical  one.  Often  it  is  sufficient 
to  carry  the  horizontal  incision  only  half  way  back  on  the  spur,  the  posterior 
half  of  the  resection  being  done  with  both  sides  of  the  mucous  membrane  intact. 
In  those  cases  in  which  a  long  and  conspicuous  spur  crowns  the  deviation,  much 
time  can  be  saved  if  the  buttonhole  incision  is  given  up,  and,  in  its  place,  two  in- 
cisions are  made — one  running  horizontally  along  the  crest  of  the  spur,  and  a  sec- 
ond one  running  obliquely  upward  from  the  forward  part  of  the  horizontal  inci- 
ion.  This  last  incision,  which  runs  in  nearly  a  vertical  direction,  is  made  just 
in  front  of  the  beginning  of  the  spur.  These  two  incisions  allow  a  flap  of  mucous 
membrane  to  be  turned  up  from  the  surface  of  the  spur.  The  disadvantage  of 
the  flap  is  that  it  shrinks  and  leaves  a  small  line  of  granulations.  To  my  mind 
this  objection  is  of  little  importance.  A  real  disadvantage  of  the  flap  is  that  it 
makes  it  practically  imperative  that  the  opposite  mucous  membrane  be  kept 
intact.  A  perforation  in  the  opposite  mucous  membrane  has  to  be  very  fortu- 
nately placed  not  to  come  opposite  the  long  incision  made  for  the  raising  of  the 
flap.  A  tear  which  is  opposite  this  incision  becomes  the  site,  ultimately,  of 
a  permanent  perforation. 

Unless  I  desire  to  cover  up  a  perforation  in  the  opposite  mucous  membrane^ 
I  do  not  attempt  to  keep  the  flap  in  a  position  favorable  for  healing  by  placing 
sutures  through  it.  In  the  ordinary  case  the  nasal  packing  holds  it  sufficiently 
well.     The  after-treatment  is  the  same  as  when  the  buttonhole  incision  is  used. 

Whenever  the  axis  of  the  deviation  is  perpendicular  and  the  crest  of  the 
deviation  is  sharp,  it  is  a  good  plan  to  make  the  vertical  incision  just  in  front  of 
the  crest  of  the  deviation  and  parallel  with  it,  and  to  begin  the  removal  of  the 
cartilage  by  taking  out  the  posterior  half  of  the  deviation  first;  that  is,  to  begin 
by  going  downhill  instead  of  beginning  at  the  foot  of  the  hill  and  going  up.  By 
adopting  this  procedure  the  operator  is  working  almost  parallel  with  the  two 
layers  of  mucous  membrane  instead  of  working  at  an  angle  with  them,  and  he 
does  not  have  the  crest  of  the  deviation  to  turn.  In  order  to  reach  the  front 
half  of  the  deviation  a  basal  incision  is  made  running  anteriorly,  and  the  mucous 
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membrane  is  retracted  forward.  The  cartilage  is  then  cut  through  at  the 
anterior  limit  of  the  deviation  and  removed.  B}-  adopting  this  method  I  have 
found  it  easier,  in  these  difficult  cases,  to  get  a  good  start,  and  at  the  same  time 
I  have  avoided  many  perforations. 

Three  points  in  the  operation  of  submucous  resection  of  the  septum  should 
always  be  kept  in  mind,  viz..  to  elevate  the  mucous  membrane  carefully  and 
thoroughly,  to  use  sharp  dissection  when  blunt  dissection  fails  to  elevate  the 
mucous  membrane  readily,  and  to  re-enforce  the  vertical  incision  by  a  basal 
incision  whenever  the  vertical  incision  does  not  give  sufficient  room  for  accurate 
vision  and  for  a  degree  of  retraction  of  the  opposing  mucous  membranes  that 
will  afford  ample  space  for  operating.  The  vertical  incision  should  be  carried 
well  up  toward  the  bridge  of  the  nose.  By  following  this  suggestion  one  may 
often  avoid  the  necessity  of  making  the  horizontal  incision.  Never  prolong 
an  operation  simply  for  the  gi'atification  of  obtaining  a  perfectly  straight 
septum.     Remove  the  obstructing  part  of  the  septum  and  stop. 

Complications  of  Operathe  Treat:ment  of  Deviations  of  the  Septum. — 
The  first  and  most  common  complication  of  submucous  resection  is  the  forma- 
tion of  a  haematoma  between  the  two  layers  of  the  mucous  membrane.  Packing 
both  sides  of  the  nose  generalh"  prevents  the  production  of  this  lesion.  Most 
ha:^matomata  do  not  become  infected.  A  haematoma  is  discovered  by  noticing 
that  the  septum  bulges  and  that  the  swelling,  when  touched  with  a  probe, 
conveys  to  the  hand  a  sensation  of  something  soft  and  boggy.  WTien  such  a 
swelHng  is  found,  the  incision  in  the  mucous  membrane  should  be  opened  and 
the  blood  let  out.  Unless  the  blood  has  become  mfected,  it  is  not  necessary 
to  keep  the  incision  open  for  drainage ;  if  it  has  become  infected,  a  wick  should 
be  used  for  two  or  three  days  in  order  to  provide  drainage.  An  infected  haema- 
toma gives  severe  headache  and  but  little,  if  any,  fever.  Should  there  be  much 
increase  of  body  temperature,  it  would  suggest  a  meningeal  infection. 

Perforations  of  the  Septum.— The  thickness  of  the  cartilage  of  the  septum 
and  the  thickness  of  the  mucous  membrane  should  be  ascertained  at  the  very 
beginning  of  any  operation  upon  the  septum,  and  the  operator  should  use  extra 
care  if  he  finds  that  both  are  thin.  An  idea  of  the  thickness  of  the  cartilage 
can  be  gained  by  feeling  of  it  and  by  manipulating  it ;  the  thickness  of  the 
mucous  membrane  is  ascertained  when  the  initial  cut  is  made  through  it.  "WTien 
the  first  cut  is  made  through  the  cartilage  in  order  to  gain  access  to  the  opposite 
mucous  membrane  for  the  purpose  of  elevating  it,  the  mucous  membrane  is 
occasionally  perforated.  "\Mien  this  happens,  the  best  thing  to  do  is  to  make  a 
new  incision  through  the  cartilage,  a  millimetre  or  two  further  in,  and  to  leave 
the  cartilage  in  place  at  the  point  of  the  perforation  to  act  as  a  cartilaginous 
stopper.  At  any  ])oint  where  a  perforation  is  made,  it  will  often  be  possible 
to  close  it  permanently  if  it  can  be  managed,  in  one  way  or  another,  to  bring 
cartilage  over  the  hole.   As  a  rule,  sutm-ing  a  perforation  is  not  successful.   The 
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best  method  of  all,  where  it  can  be  employed,  is  to  suture  the  intact  mucous 
membrane  of  the  opposite  side  over  the  perforation. 

Healed  perforations  which  are  located  in  the  posterior  part  of  the  septum 
are  better  left  alone;  those  which  are  located  anteriorly  are  very  hard  to  close. 
The  method  which  calls  for  the  simplest  technique  and  probably  is  as  successful 
as  any,  is  to  dissect  a  large  flap  of  mucous  membrane  from  the  lower  part  of  the 
septum  and  the  floor  of  the  nose  and  to  turn  it  up  and  suture  it  over  the 
perforation. 

Sepsis  of  the  Nose  after  Nasal  Operations. — Sepsis  of  the  nose  after  nasal 
operations  is  not  so  common  to-day  as  it  was  when  the  crushing  operations 
for  the  correction  of  deformities  of  the  septum  were  in  vogue.  Any  ragged  cut 
in  the  mucous  membrane  of  the  nose  is  found,  on  the  second  day,  to  be  covered 
with  a  closely  adhering  white  membrane.  There  is  swelling  of  both  turbinates 
proportionate  to  the  amount  of  trauma  inflicted  at  the  operation.  If  the 
operative  wound  does  not  become  infected,  this  white  membrane  gradually 
clears  up  within  four  or  five  days.  When,  however,  it  does  become  infected,  the 
membrane  spreads  over  the  turbinates  and  blocks  the  nose  on  the  operated  side, 
and  an  irritating,  half-bloody,  half-serous  secretion  runs  from  the  nostril  and 
reddens  and  excoriates  the  upper  lip.  The  patient  complains  of  severe  head- 
ache, and  has  constitutional  symptoms  of  sepsis  which  are  much  like  the  general 
symptoms  of  influenza.  Usually  there  is  little,  if  any,  fever.  The  discharge 
from  the  nose  may  assume  a  purulent  character  and  have  an  offensive  odor,  but 
this  is  not  usual.  After  three  or  four  days  the  sanguineous  discharge  dimin- 
ishes, and  there  is  less  membrane  in  the  nose.  Unless  the  accessory  sinuses 
become  infected — and  it  is  only  in  rare  instances  that  they  do  become  infected 
— the  virulence  of  the  sepsis  is  over  in  a  week,  and  the  nasal  cavity  gradually 
returns  to  its  normal  condition. 

The  only  treatment  is  to  keep  the  part  clean,  preferably  by  daily  cleansing 
with  a  swab.  When  the  turbinates  begin  to  contract  a  little,  the  nasal  cavity 
may  be  sprayed  or  the  douche  may  be  employed.  A  warm,  alkaline  spray, 
such  as  salt  solution,  is  the  best  for  this  purpose.  Great  care  should  be  taken 
not  to  infect  the  middle  ear  by  way  of  the  Eustachian  tube. 

Erysipelas  rarely  follows  an  operation  on  the  deeper  parts  of  the  nose. 

Furunculosis  of  the  Vestibule.— Furunculosis  of  the  vestibule  of  the  nose  is 
an  annoying  and  common  form  of  localized  infection.  It  occurs,  as  a  ruk',  within 
the  tip  or  about  the  inferior  margin  of  the  rim  of  the  vestibule.  It  is  started 
by  picking  and  infecting  the  nose  at  these  points  or  by  the  common  practice 
of  pulling  out  the  long  hairs  which  project  from  the  vestibule.  In  some  pa- 
tients, whenever  they  yield  to  the  temptation  to  pull  out  an  unsightly  hair 
instead  of  cutting  it  off,  a  small  boil  is  sure  to  result. 

\\Tien  the  boil  occurs  within  the  tip,  the  nose  at  the  end  becomes  at  once 
fiery  red,  swollen,  and  very  tender.     The  pain  and  the  disfigurement  are  out  of 
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proportion  to  the  trifling  character  of  the  lesion.  After  a  few  days  the  boil 
breaks.  With  the  evacuation  of  the  pus  the  redness  and  the  swelling  subside 
as  rapidly  as  they  came.  Sometimes,  by  means  of  a  small  mirror  introduced 
within  the  vestibule,  one  may  see  the  head  of  the  boil.  WTien  this  can  be  done, 
it  is  well  to  open  the  boil  and  thus  shorten  the  course  of  the  disease.  It  is  only 
in  rare  cases  that  the  boil  points  externally  on  the  sm*face  of  the  nose.  AMien 
it  is  situated  in  the  rim  of  the  vestibule  it  is  just  as  tender  and  just  as  painful 
as  when  it  occurs  in  the  tip  of  the  nose.  With  the  boil  in  the  vestibule  the  upper 
lip  is  much  swollen,  and  the  swelling  may  even  extend  upon  the  cheek.  The 
treatment  is  the  usual  one  of  early  and  free  incision. 

Nasal  Adhesions. — The  danger  of  the  subsequent  formation  of  adhesions 
characterizes  all  operations  upon  the  interior  of  the  nose.  It  was  a  much 
commoner  occurrence  in  the  days  of  rough  operating,  but  adhesions  still 
form,  despite  improved  modern  methods.  The  irritation  of  any  operative 
procedure  in  the  nose  causes  a  swelhng  of  the  turbinates  and  a  temporary  block- 
ing of  the  nasal  caAity.  Owing  to  this  blocking  the  turbinates  lie  for  a  time 
against  the  septum.  If  the  mucous  membrane  of  the  turbinate  and  that  of 
the  septum  have  both  been  injured  in  such  a  manner  that  the  raw  surfaces 
come  together,  an  adhesion  between  the  turbinate  and  the  septum  is  almost 
sure  to  form.  The  extent  of  the  adhesion  is  directly  proportionate  to  the  size 
of  the  wound  in  the  mucous  membrane.  A  small  adhesion  rightly  placed  will 
block  nasal  breathing  and  nulUfy  the  good  which  was  expected  from  the  opera- 
tion. The  greatest  care,  therefore,  should  be  taken  to  prevent  the  formation 
of  adhesions. 

Some  years  ago,  when  the  nose  was  rather  freeh*  attacked  by  the  galvano- 
cautery  and  the  nasal  saw,  adhesions  were  common  and  often  of  large  size.  Not 
infrequently  the  middle  meatus  was  obUterated  by  the  gluing  of  the  middle 
turbinate  to  the  septum.  The  inferior  meatus  suffered  even  to  a  greater  degree. 
The  employment  of  hard-rubber  splints  for  holding  the  corrected  septum  in  Une 
until  healing  had  taken  place,  and  rough  packing,  of  the  nose  with  gauze,  were 
also  responsible,  in  not  a  few  cases,  for  the  formation  of  adhesions  between  the 
septum  and  one  of  the  turbinates.  In  severe  cases  of  hemorrhage  such  an  acci- 
dent was,  of  course,  excusable.  With  modem  methods  of  packing  the  nose, 
however,  adhesions  should  be  rare. 

Treatment  of  N.\sal  Adhesions. — The  adherent  tissues  should  be  cUvided 
at  the  point  of  adhesion.  If  the  nasal  cavity  is  large,  these  tissues  should 
be  excised.  Great  care  is  necessarj'^  in  doing  this,  in  order  that  the  mucous 
membrane  at  the  base  of  the  adhesion  may  be  injured  as  little  as  possible. 
Theoretically,  if  a  flap  of  mucous  membrane  could  be  sutured  over  the  septal 
end  of  the  stump  of  the  adhesion,  and  another  one  over  the  turbinate  end  of 
the  stump,  there  would  be  no  chance  for  the  adhesion  to  re-form.  If  the 
nasal  ca\ity  is  roomy  it  is  possible  to  accomplish  this, but,  despite  the  fact  that 
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ingenious  instruments  have  been  recently  devised  for  this  purpose,  the  technique 
of  sewing  within  the  nasal  cavity  requires  much  practice  in  order  to  make  the 
operation  successful.  In  a  small  nose  it  is  impossible  to  make  good  flaps  of 
mucous  membrane  and  to  sew  them  accurately.  As  the  older  methods  of 
deahng  with  adhesions  show  the  difficulties  encountered  in  getting  rid  of  them, 
I  will  describe  these  methods  here.  In  the  earliest  procedure,  the  adhesion 
was  cut  or  excised,  as  the  case  might  be,  and  the  two  ends  of  the  adhesion  were 
held  apart  by  some  form  of  nasal  packing.  If  gauze  was  used  it  fastened  itself 
into  the  raw  surfaces,  and  when  it  was  removed  the  traction  on  the  tissues 
simply  served  to  increase  the  denuded  area.  When  the  gauze  was  left  out  the 
adhesion  returned,  and  was  usually  larger  than  before.  Gauze,  therefore,  was 
speedily  given  up,  and  in  its  place  a  thin  strip  of  rubber  or  metal  was  employed. 
While  either  of  these  was  in  place  the  adhesion  could  not  re-form,  but,  if  the 
foreign  body  was  left  in  too  long,  it  set  up  a  nasal  discharge,  and  was  sure  to 
cause  ulceration  of  the  mucous  membrane  in  some  new  place.  Consequently, 
when  it  was  finally  removed,  even  if  the  original  adhesion  was  cured,  which 
was  not  usually  the  case,  a  new  point  of  adhesion  was  left.  The  treatment 
of  adhesions  finally  became  reduced  to  cutting  the  adhesion  with  as  little  trauma 
as  possible  and  leaving  out  the  packing.  If  but  slight  reaction  followed  the 
cutting,  a  part  of  the  adhesion  would  fail  to  reunite.  The  cutting  was  then 
repeated  at  suitable  intervals  until  the  adhesion  was  done  away  with  altogether. 
To-day  we  have  a  form  of  nasal  packing  which  is  not  irritating,  so  that  an 
adhesion  may  be  cut  or  excised,  and  packing  put  in  and  repeatedly  replaced, 
until  the  mucous  membrane  has  re-formed  over  the  stumps  of  the  adhe- 
sion. This  form  of  packing  we  owe  to  Cargile.  The  adhesion  is  cut  or 
excised  and  a  piece  of  gauze  or  a  cigarette  of  cotton  is  wrapped  in  Cargile  mem- 
brane, inserted  snugly  between  the  stumps  of  the  adhesion,  and  left  in  place 
for  three  days.  For  a  period  of  a  few  weeks  the  packing  is  renewed  at  intervals 
until  the  mucous  membrane  is  thoroughly  healed.  In  a  roomy  nose  this  pro- 
cedure is  easy  to  carry  out.  In  a  narrow  nose  it  is  better,  by  means  of  the 
submucous  operation,  to  remove  the  cartilage  or  the  bone  from  the  septum 
over  a  generous  area  about  the  base  of  the  septal  end  of  the  adhesion.  If 
this  is  done,  it  is  possible,  by  aid  of  the  packing,  to  push  the  mucous  mem- 
brane of  the  septum  strongly  to  the  opposite  side  and  thus  make  the  nasal 
cavity,  on  the  side  of  the  adhesion,  so  roomy  that  it  is  necessary  to  leave  the 
packing  in  the  nose  but  a  very  short  time. 
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II.  DISEASES  OF  THE  ACCESSORY  SINUSES  IN  GENERAL  * 


Preliminary  Remarks. — In  animals  of  keen  scent  the  accessor^'  sinuses  com- 
municate freely  with  the  nasal  cavity  and  contain  fully  developed  turbinates.  In 
this  way  the  area  of  the  respiratory  epithehum  is  much  increased.  In  the  skull 
of  man  the  sinuses  are  rudimentary  in  the  sense  that  they  contain  no  turbinate 
and  no  olfactory  epithelium,  although  they  are  often  of  large  size.  All  the  sinuses 
are  formed  in  the  same  way.  The  nasal  epithelium  sends  out  prolongations 
which  burrow  into  the  cartilaginous  framework  of  the  bones  that  form  the  nasal 
cavity  and  there  undergo  enlargement.  The  antrum  is  the  first  to  form,  appearing 
at  the  fourth  month  of  foetal  Ufe.  At  birth  both  the  anterior  and  the  posterior 
ethmoidal  cells  are  present  in  miniature,  and  the  sphenoidal  sinus  is  just  begin- 
ning to  form.  The  sphenoidal  sinus,  however,  consists  of  hardly  more  than  the 
ostium.  The  frontal  sinus  begins  to  be  formed  soon  after  birth.  X-ray  plates 
show  that  all  the  sinuses  attain  a  considerable  size  much  earlier  than  has  usuaUy 
been  taught.  "When  the  skull  enlarges  in  order  to  give  room  for  the  second  teeth, 
the  sinuses  grow  much  faster.     This  is  especially  true  of  the  antrum. 

Modem  sinus  sui^ery  has  advanced,  owing  to  a  more  thorough  study  of  the 
anatomy  of  these  cavities.  A  knowledge  of  the  anatomy  of  the  sinuses,  therefore, 
is  essential  for  intelligent  work,  and  for  that  reason  the  discussion  of  the  surgery 
of  each  sinus  is  preceded  by  a  statement  of  its  applied  anatomy. 

Pathology  and  Etiology. — Diseases  of  the  accessory  sinuses  are  divided  into 
two  classes — acute  and  chronic. 

Acute  Disease. — Acute  disease  occurs  in  but  one  form,  a  general  inflam- 
mation of  the  mucous  membrane  of  the  sinus  with  an  exudation  of  serum  or  the 
formation  of  pus.  It  is  due  to  infection  from  the  nose.  In  many  cases  it  is  only 
an  extension  of  the  inflammatory  process  in  the  nasal  cavity;  in  other  cases  it 
occure  independently  of  any  marked  changes  in  the  nose. 

Chronic  Disease. — Chronic  disease  is  divided  into  two  classes:  (1)  Cases 
of  chronic  retention ;  (2)  cases  of  chronic  suppuration. 

Chronic  Retention. — Cases  of  chronic  retention  are  due  to  mechanical  or 
inflammatory  closure  of  the  drainage  duct  of  a  sinus.  With  the  duct  closed, 
the  vessels  of  the  mucous  membrane  absorb  the  oxygen  from  the  imprisoned 
air.  In  this  way  a  partial  vacuum  is  produced,  and  in  consequence  a  hyper- 
aemia  of  the  vessels  results,  accompanied  by  the  pouring  out  of  an  exudate. 
We  have  long  been  familiar  with  a  similar  process  in  connection  with  the  middle 
ear.     The  glands  of  the  mucous  membrane  of  the  sinus  are  stimulated  and 

*  The  material  for  this  paper  has  been  drawn  from  the  books  of  Sieur  and  Jacob.  Hajek, 
Killian,  and  Zamiko,  from  a  paper  by  St.  Clair  Thompson,  and  from  the  writer's  personal  stud- 
ies. The  drawings  not  credited  to  others  were  made  by  the  writer  from  his  own  specimens. 
All  such  specimens  are  from  the  Anatomical  Laboratory  of  the  Harvard  Medical  School,  and 
all  anatomical  investigations  were  carried  out  in  this  laboratory. 
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secrete  an  excess  of  mucus.  When  the  sinus  is  full,  the  pressure  of  the  in- 
creasing mucus  causes  its  walls  to  be  gradually  absorbed  so  that  the  cavity 
of  the  sinus  progressively  enlarges.  A  sinus  filled  with  imprisoned  mucus  is 
called  a  mucocele.  Mucoceles  are  most  common  in  the  ethmoidal  labyrinth. 
When  an  ethmoidal  mucocele  has  used  up  its  available  room,  it  may  break  into 
the  frontal  sinus,  and  from  here  appear  on  the  brow,  or  it  may  invade  the  orbit 
and  push  the  eye  aside.  As  a  rule,  such  a  mucocele  points  above  the  inner 
canthus.  Mucoceles  may  attain  very  great  size  if  the  retaining  skin  does  not 
give  way  or  if  a  drainage  opening  into  the  nose  does  not  become  established. 
The  contents  of  a  mucocele  are  usually  sterile. 

Chronic  Suppuration. — During  the  coui-se  of  a  mucocele  the  mucous  mem- 
brane of  the  sinus  is  gradually  destroyed  by  the  increasing  pressure.  Occasion- 
ally, in  cases  which  give  the  characteristic  picture  of  a  mucocele,  the  ethmoidal 
labyrinth  or  the  frontal  sinus  is  found  to  be  filled  with  disintegrated  fluid  blood 
or  with  blood  coagulated  into  a  jelly-like  mass.  The  microscope  shows  this  to 
be  blood  and  mucus,  and  the  material  on  examination  proves  to  be  sterile.  Such 
haematoceles  were  probably  originally  nmcoceles,  in  the  progress  of  which  an 
opening  became  established  in  some  vessel  of  the  mucous  membrane  or  the 
bony  wall  of  the  sinus.  Such  a  hsematocele  may  involve  the  frontal  sinus  alone 
or  both  the  ethmoidal  labyrinth  and  the  frontal  sinus.  How  soon  in  its  course 
a  mucocele  may  be  converted  into  a  htematocele  we  do  not  know.  There  is 
no  reason  why  it  should  not  occur  quite  early.  After  it  has  occurred,  the  blood 
offers  a  splendid  culture  medium  for  the  abundant  bacteria  which  are  close  at 
hand  in  the  nose.  Thus,  many  cases  of  chronic  suppuration  in  the  accessory 
sinuses  are  simply  infected  mucoceles.  The  majority  of  cases  of  chronic  sup- 
puration, however,  are  due  to  direct  infection  of  the  mucous  membrane  lining 
these  sinuses,  the  infection  finding  its  way  from  the  nose  through  the  drainage 
duct.  In  these  cases  the  drainage  duct  is  seldom  completely  blocked,  so  that 
this  type  of  case,  unlike  the  mucocele,  is  characterized  by  the  presence  of  pus  in 
the  nasal  cavity.  The  partial  retention  of  the  pus  gives  rise  to  marked  pain. 
In  long-standing  cases  of  chronic  suppuration  in  the  accessory  sinuses  the  mu- 
cous membrane  becomes  ocdematous  and  finally  polypoid.  In  certain  instances 
the  mucous  membrane  is  replaced  by  fibrous  tissue;  and  this  fibrous  tissue 
may  even  ossify. 

Where  pus  is  escaping  under  pressure  of  the  wall,  is  thenus  will  be  found 
necrotic  at  the  point  of  escape.  In  cases  of  mucocele  the  front  wall  and  the 
floor  of  the  frontal  sinus  undergo  softening  and  thinning  imtil  they  disappear. 
The  same  thing  happens  to  the  lachrymal'  bone  and  to  the  os  planum.  The 
inner  wall  of  the  ethmoidal  labyrinth — i.e.,  the  portion  constituted  by  the  superior 
and  the  middle  turbinates — is,  for  some  reasons,  more  resistant.  In  both  acute 
and  chronic  disease  of  the  sinuses  the  cavity  of  the  sinuses  may  become  filled 
with  cheesy  material.    Cases  of  chronic  disease  of  the  sinuses  have  been  reported 
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in  which  the  contents  of  the  sinus  were  serous.  Here  again  the  likeness  to  certain 
affections  of  the  middle  ear  is  striking.  As  a  iiile,  however,  in  chronic  cases  the 
sinus  is  filled  with  pus. 

When  noticeable  disease  of  the  walls  of  a  sinus  is  found,  the  primary  disease 
usually  is  of  either  a  tuberculous  or  a  syphilitic  nature. 

Syphilis  of  the  Accessory  Sinuses. — A  certain  number  of  acute  cases  of 
sinus  disease  are  due  to  syphilis:  more  often,  however,  syphilis  leads  to  chronic 
disease.  The  two  sinuses  oftenest  affected  are  the  ethmoidal  labyrinth  and 
the  frontal.  In  the  secondary  stage  of  syphiUs  there  is  at  times  an  involvement 
of  the  periosteum  of  one  or  of  all  of  the  sinuses.  The  antrum  is  involved  less 
often  than  the  frontal  sinus  and  the  ethmoidal  labyrinth.  In  late  syphilis  both 
periostitis  over  the  frontal  bone,  and  gumma,  have  often  been  observed.  Gumma 
of  the  ethmoidal  region  also  occurs  and  may  be  bilateral.  It  may  simulate 
closely  nmcocele  of  the  ethmoid,  and  give  the  characteristic  tumor  of  mucocele 
above  the  inner  canthus  of  the  eye.  As  is  the  case  in  mucocele,  there  may  be  no 
signs  of  disease  in  the  nose.  Osteomyelitis  of  the  superior  ma.xilla  and  of  the 
frontal  bone  occurs  in  tertiary  syphilis.  In  one  case  of  undoubted  late  syphihtic 
disease,  which  recently  came  under  the  writer's  notice,  the  sphenoidal  mucous 
membrane  was  covered  thickly  with  granulations,  and  the  cavity  of  the  sinus 
was  filletl  with  foul  pus.  In  all  cases  of  sinus  disease,  therefore,  s\'phiUs  should 
be  ruled  out  at  the  start.  If  this  camiot  be  done,  a  short  and  Aigorous  treat- 
ment for  syphilis  should  be  carried  out. 

Tuberculosis  of  the  Accessory  Sinuses. — If  there  is  any  pronounced 
histor}'  of  tuberculosis  in  the  patient's  family  record,  or  if  the  age  or  the  general 
appearance  of  the  patient  suggests  that  he  may  have  this  tlisease,  the  tuberculin 
test  should  be  tried.  If  the  case  prove  to  be  one  of  tuberculosis  of  the  sinuses — 
and  I  believe  that  the  future  will  show  that  the  number  of  such  cases  is  larger 
than  we  have  hitherto  supposed — the  use  of  tuberculin  would  be  a  valuable 
therapeutic  agent  in  connection  with  the  usual  operative  measures. 

Symptoms  and  Signs  of  Disease  of  the  Accessory  Sinuses. — One-sided  Na- 
sal Discharge  or  Nasal  Pyorrhqi^. — Pus  in  the  nose  is  the  cardinal  symptom 
of  cUsease  of  the  accessory  sinuses.  The  discharge  is  one-sided.  The  presence 
of  a  foreign  body  in  the  nose,  especially  if  the  patient  is  a  child,  should  fii^st  be 
ruled  out.  So  also  must  the  presence  of  malignant  disease.  These  two  things 
ha\ing  been  disproved,  one-sided  nasal  discharge  speaks  for  disease  of  the  sinuses 
of  one  side,  while  pus  from  both  nostrils  speaks  for  disease  of  the  sinuses  of  both 
sides  of  the  head. 

Pus  in  the  Middle  Meatus. — Pus  in  the  middle  meatus  is  another  of  the 
chief  signs  of  sinus  disease.  Tlie  frontal  sinus,  the  anterior  ethmoidal  cells, 
and  the  antrum  drain  into  the  middle  meatus.  By  day  pus  from  the  middle 
meatus  drops  to  the  floor  of  the  nose;  by  night  much  of  it  runs  back  over  the 
soft  palate  into  the  pharynx.     Pus  from  the  posterior  ethmoidal  cells  and  from 
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the  sphenoidal  sinus  fills  the  olfactory  fissure  and  then  follows  the  septum  to 
the  floor  of  the  nose.  Most  of  the  pus  from  the  sphenoidal  sinus  flows  down 
to  the  top  of  the  choana,  and  from  here  to  the  back  and  sides  of  the  pharynx. 
From  the  pharynx  it  may  reach  the  larynx  or  the  bronchi.  The  greater  part 
of  it,  however,  is  either  spit  out  or  swallowed. 

Polypi  in  the  Middle  Meatus.— The  presence  of  pus  in  the  middle  meatus 
causes  the  growth  of  polypi.  At  times  fibrous  excrescences  are  found  instead 
of  polypi. 

Malodorous  Discharge.— A  one-sided  malodorous  discharge  may  be  due 
to  a  foreign  body  in  the  nose,  to  syphilis,  to  a  syphilitic  sequestrum,  or  to  atro- 
phic rhinitis.  The  antrum  gives  a  foul  discharge  oftener  than  does  either  of  the 
other  sinuses. 

Headache. — Headache  is  one  of  the  prominent  symptoms  of  sinus  disease. 
In  acute  affections  of  the  sinuses  it  is  very  severe.  As  a  rule,  it  is  severe  also 
in  chronic  cases,  but  not  so  tumultuous  as  in  the  acute  cases.  In  some  chronic 
cases,  however,  there  is  no  pain.  It  is  not  possible  in  all  instances  to  locate  the 
diseased  sinus  by  the  seat  of  the  pain.  Generally  the  pain  of  a  diseased  frontal 
sinus  is  located  over  the  brow,  while  that  from  a  sphenoidal  sinus  is  located  in  the 
occipital  region.  The  pain  from  an  antrum  is  more  often  over  the  brow  than 
over  the  affected  antrum.  A  frontal  sinus,  however,  may  cause  pain  in  the 
occipital  region,  and  a  sphenoidal  sinus  may  cause  pain  in  the  frontal  region. 
Finally,  the  pain  may  be  most  severe  on  the  side  opposite  to  that  of  the  diseased 
sinus. 

Neuralgia. — Since  the  branches  of  the  great  fifth  nerve  run  in  close  con- 
nection with  the  walls  of  the  various  sinuses,  neuralgia  of  its  different  branches 
is  often  one  of  the  most  distressing  symptoms  of  sinus  disease.  In  every  case 
of  trifacial  neuralgia  the  condition  of  the  sinuses  should  be  carefully  determined. 

Disturbances  of  Vision. — Ethmoidal  disease  is  hable  to  cause  a  dimi- 
nution of  vision.  In  all  cases  where  failure  of  vision  cannot  be  accounted  for, 
the  ethmoidal  region  should  be  investigated.  When  the  eye  is  pushed  aside 
by  pus  breaking  into  the  orbit  from  the  frontal  sinus  or  from  the  ethmoidal 
labyrinth,  naturally  double  vision  results.  Disease  of  the  sphenoid  also  gi\-es 
a  di.sturbance  of  vision. 

Disturbances  of  S.mell. — Owing  to  the  closure  of  the  olfactory  fissure  b}' 
swelling,  by  polypi,  or  by  pus,  the  sense  of  smell  is  either  diminished  or  lost. 
The  loss  of  smell  in  some  cases  is  due  to  the  destruction  of  the  olfactory  epithe- 
lium. It  is  characteristic  of  disease  of  the  antrum,  especially,  that  the  patient 
is  at  times  conscious  of  a  bail  odor,  but  the  odor  is  not  usually  perceptible  to 
the  people  about  the  i^atient.     Just  the  reverse  is  true  in  oza^na. 

Chronic  Pharyngitis  and  Laryngitis.— The  pus  streams  down  the  pos- 
terior pharyngeal  wall,  and  crusts  and  dries  there,  setting  up  a  chronic  inflanuna- 
tion  of  the  mucous  tnembrane.     The  pus  also  drops  into  the  larynx  and  lies 
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on  the  vocal  cords  or  in  the  interarytenoid  space.  The  inflammation  which  is 
thus  set  up  in  the  larynx  may  extend  to  the  trachea  and  the  bronchi. 

Chronic  Gastritis. — In  certain  cases  so  much  pus  is  swallowed  that  it  leads 
to  indigestion.  The  absorption  of  the  ptomains  of  the  pus  produces  a  marked 
diminution  in  the  patient's  nutrition. 

Epistaxis. — The  pus  becomes  converted  into  scabs  and  crusts  in  the  nose; 
and  when  the  scabs  are  removed,  epistaxis  often  follows. 

Mental  Depression. — In  ethmoidal  cUsease,  especially,  the  patient  is  men- 
tally depressed,  and  his  abihty  to  work  is  lessened. 

Tenderness  on  Pressure. — In  disease  of  the  antrum,  tenderness  on  pressure 
is  often  present  over  the  cheek  or  in  the  canine  fossa.  In  frontal  disease  there 
is  tenderness  over  the  brow  and  at  the  inner  angle  of  the  floor  above  the  lachry- 
mal bone.  In  testing  for  this,  the  supra-orbital  nerve  must  be  avoided.  In 
ethmoidal  diseases  there  is  tenderness  above  the  inner  canthus  of  the  eye,  over 
the  lachr\Tnal  bone.  Both  frontal  disease  and  disease  of  the  antmm  may  give 
tenderness  at  this  same  point.  In  ethmoidal  disease  there  is  not  only  tenderness 
on  pressure,  but  also  a  subjective  feeling  of  pressure  over  the  root  of  the  nose. 

Changes  in  Body  Temperature. — In  acute  cases  there  may  be  fever.  It 
should,  however,  he  temporary.  In  chronic  cases  fever  is  not  usually  present 
unless  an  intracranial  complication  has  set  in. 

Complications. — The  complications  of  sinus  disease  are  either  orbital  or  intra- 
cranial. Pus  may  break  into  the  orbit  from  the  ethmoidal  labyrinth  or  from  the 
frontal  sinus  and  push  the  globe  of  the  eye  to  one  side.  In  posterior  ethmoiditis 
the  optic  nerve  may  become  so  seriously  involved  as  to  lead  to  blindness.  A 
gradual  and  partial  loss  of  ^^sion  is  more  common  than  a  total  loss.  Rarely, 
disease  of  the  frontal  sinus  causes  an  abscess  of  the  frontal  lobes  of  the  brain. 
Meningitis  may  arise  from  disease  of  the  frontal  sinas,  but  it  is  not  common. 
Meningitis  is  more  common  after  acute  inflammation  of  the  ethmoidal  labyrinth 
or  chronic  inflammation  of  the  sphenoid.  Suppuration  in  the  sphenoidal  sinus 
is  a  treacherous  aff"ection  and  liable  to  result  in  a  basal  meningitis.  Sphenoidal 
suppuration  can  indirectly  cause  a  mastoiditis  by  infecting  the  cells  in  the  basilar 
process  and  in  the  condyles  of  the  occipital  bone,  the  latter  cells  in  turn  infecting 
those  of  the  mastoid  process.  The  intracranial  compHcations  of  siniis  disease 
are  generally  fatal. 

Combined  Empyemata  of  the  Accessory  Sinuses. — Very  often  two  or 
more  of  the  accessory  sinuses  are  diseased  at  the  same  time.  From  the  position 
of  the  ethmoidal  labyrinth  it  would  seem  that  infection  could  racUate  most 
easily  from  this  and  so  be  responsible  for  the  majority  of  the  cases  of  combined 
empyemata.  Statistics,  however,  do  not  bear  this  out.  They  show  that  the 
commonest  sinuses  to  be  diseased  conjointly  are  the  antrum  and  the  sphenoid, 
then  the  frontal  and  the  antrum,  and  finally  the  ethmoidal  labyrinth  and  the 
frontal.     These  statistics  were  made  before  the  davs  of   the   .r-rav  and   the 
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modern  radical  operations  on  the  sinuses.  In  the  writer's  experience  it  is 
unusual  to  find  the  frontal  sinus  diseased  without  having  at  the  same  time 
disease  of  the  anterior  ethmoidal  cells.  The  antrum  is  the  natural  reservoir 
for  the  frontal  sinus  and  the  anterior  ethmoidal  cells,  so  that  an  antrum  opera- 
tion is  practically  always  necessary  in  chronic  disease  of  the  frontal  sinus. 

Symptoms. — The  symptoms  of  combined  empyemata  of  the  sinuses  are 
simply  a  combination  of  the  symptoms  of  disease  of  the  separate  sinuses. 
These  symptoms  have  already  been  given. 

Diagnosis.— Methods  of  Examination. — The  nasal  cavity  should  be  care- 
fully cleaned.  When  this  has  been  done,  it  will  be  an  easy  matter  to  recognize 
the  presence  of  a  foreign  body,  a  new-growth,  or  a  sequestrum  resulting  from 
syphilitic  disease.  Tuberculosis  also  can  be  recognized.  The  presence  of  one- 
sided nasal  polypi  speaks  for  a  suppurating  focus  in  the  near  neighborhood. 
As  a  rule,  the  polypi  spring  from  the  middle  meatus. 

The  next  step  in  the  examination  is  to  clean  out  the  polypi  and  to  see  if  their 
thorough  removal  exposes  to  view  the  suppurating  focus.  While  this  is  going 
on,  or  even  before  anything  is  done,  transillumination  should  be  tried  for  the 
antrum  and  the  frontal  sinus,  and  an  x-ray  plate  should  be  taken.  It  should 
be  a  rule  to  take  an  antero-posterior  plate  and  two  lateral  plates,  all  three  of 
them  being  needed  in  order  that  one  may  form  an  opinion  of  the  true  state  of 
affairs.  The  taking  of  the  plates  should  be  repeated  until  clear  ones  are 
obtained.     No  judgment  should  be  made  from  a  dim  plate. 

The  polypi  having  been  removed  and  the  anterior  end  of  the  middle  turbinate 
having  been  taken  away,  the  various  sinuses  should  be  probed  in  order.  In  a 
ca.se  of  emypema  of  the  accessory  sinuses  the  pus  immediately  reappears 
after  it  is  wiped  from  the  nose.  It  should  be  remembered  that  pus  in  the 
middle  meatus  may  come  from  the  frontal  sinus,  the  antrum,  or  the  anterior 
ethmoidal  cells,  whereas  pus  in  the  olfactory  fissure  comes  from  the  posterior 
ethmoidal  cells  or  from  the  sphenoitl.  By  probing,  one  may  often  localize  the 
particular  sinus  from  which  the  pus  comes.  The  sinus  supposed  to  be  affected 
is  then  washed  out  by  catheterizing  the  natural  opening  or  (when  this  is 
possible)  by  puncturing  the  sinus  wall.  If  the  water  which  escapes  during  the 
washing  of  a  suspected  sinus  is  clear,  the  supposition  is  that  that  sinus  is  not 
diseased.     The  sinus  next  in  order  shoukl  then  be  investigated. 

Stopping  Off  a  Sinus.— The  sinus  is  washed  out,  and  then  its  open- 
ing in  the  middle  meatus  is  stopped  with  cotton.  Later,  the  cotton  plug 
is  removed  and  the  sinus  rewashed.  In  practice,  this  is  hard  to  carry  out 
precisely.  A  good  x-ray  examination  will  give  the  desired  information  much 
more  quickly. 

In  every  case  of  sinus  disease  it  is  desirable  to  settle  first  whether  the  antrum 
has  pus  in  it  or  not,  since  the  antrum  is  the  sinus  most  frequently  diseased. 
Examine;  the  antrum  again,  even  if  it  has  been  examined  by  a  colleague  and 
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pronounced  healthy.  If  the  antrum  is  diseased,  wash  it  out  and  clean  the  mid- 
dle meatus.  In  a  short  time,  if  the  middle  meatus  fills  with  pus  again,  either 
the  frontal  sinus  or  the  anterior  ethmoidal  cells  are  involved.  In  deciding  which 
of  these  regions  is  at  fault,  Killian's  speculum  is  of  great  use.  By  means 
of  this  we  can  examine  the  posterior  cells  of  the  anterior  group,  and  also  at 
times  the  opening  of  the  frontal  sinus.  Wherever  pus  is  found  it  is  necessary 
to  determine  whether  it  is  produced  at  the  spot  where  it  is  seen  or  whether 
it  comes  from  some  more  remote  region  and  is  merely  l>ing  at  this  spot  as  in 
a  receptacle. 

Pus  in  the  neighborhood  of  the  posterior  ethmoidal  cells  calls  for  investiga- 
tion of  the  sphenoidal  sinus  and  of  the  posterior  ethmoidal  cells.  In  this  exam- 
ination the  sphenoid  is  opened  first.  During  this  operation  the  patient  should 
lie  on  his  back  or  sit  ^\ath  the  head  bent  forwartl.  If  the  pus  in  the  olfactory 
fissure,  after  being  wiped  away,  soon  reappears,  there  is  present  a  combined 
empyema  of  the  sphenoitl  and  the  posterior  ethmoidal  cells.  If  the  ostium  of 
the  sphenoid  is  plugged  \\'ith  cotton,  antl  the  cotton  becomes  moistened  with  pus^ 
there  is  disease  in  the  sphenoid.  The  cotton  remains  dry  if  the  disease  is  in  the 
posterior  ethmoidal  cells.  Many  sittings,  which  try  the  endurance  of  the  pa- 
tient and  the  operator,  are  often  necessary  before  a  certain  diagnosis  can  be 
arrived  at.  The  j-ray  often  will  shorten  the  exploratory  procedures.  A  plate, 
therefore,  should  be  taken  early,  in  order  to  spare  the  patient  as  much  as 
possible. 

Treatment  of  Sinus  Disease  in  General. — Tlie  treatment  of  sinus  disease  is 

P  divided  into  palliative  treatment  antl  operative  treatment.  In  palliative  treat- 
ment the  sinus  is  simply  washed  out,  while  in  operative  treatment  the  sinus  is 
opened  smgically.  In  chronic  diseases  of  the  accessory  sinuses  palliative  treat- 
ment is  tedious  and  very  uncertam  in  its  results.  In  considering  the  form  of 
radical  treatment  which  is  to  be  advised,  one  should  weigh  very  carefully  the 
amount  of  deformity  which  will  result  from  the  measures  that  may  be  adopted. 
Many  patients  rightly  prefer  freedom  from  pain,  a  moderate  amount  of  nasal 
discharge,  and  no  deformity,  to  absolute  cessation  of  the  discharge  and  very 
marked  deformity. 

If  a  radical  operation  is  decideil  upon,  the  front o-ethmoidal  operation  will 
accomplish  more  than  any  other.  The  operation  requires  about  two  hours  to 
perform.     If  both  sides  of  the  head  are  diseased,  one  side  is  done  at  a  time. 

The  Opsonins. — The  value  of  opsonic  treatment  in  chronic  disease  of  the 
accessory  sinuses  has  not  been  tried  sufficiently  as  yet  to  estabUsh  its  value. 
Theoretically,  it  should  be  of  service  if  combined  with  operative  measures, 
especially  where  an  attempt  is  made  to  obliterate  a  sinus. 

Prognosis. — Acute  inflammation  of  the  various  sinuses  has  a  marked  ten- 
dency to  get  well.  Chronic  inflammation,  on  the  other  hand,  has  a  long  course 
and  is  often  rebellious  to  treatment. 
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III.  THE  APPLIED  ANATOMY  AND  THE  DISEASES  OF  THE 

ETHMOIDAL  CELLS. 


Cranial  cavity.     Ethmoid.     Orbit. 


Unciform  process. 


Antrum. 


Fig.  64. — Diagram  to  Illustrate 
the  Chief  Relationship.s  of  the 
Ethmoidal  Labyrinth.  (Hajek.) 


AXATOMY. 

The  ethmoidal  labyrinth  lies  at  the  summit  of  the  nasal  fossa,  to  the  inside 
of  the  lachrymal  bone  and  the  6s  planum.  It  consists  of  some  ten  small  air  cells 
which  drain  into  the  upper  part  of  the  nose.     Together  they  form  a  wedge-shaped 

mass.  The  base  of  this  is  placed  posteriorly  and 
is  made  by  a  part  of  the  front  wall  of  the  sphenoid. 
The  apex  is  situated  anteriorly  and  on  a  line  with 
the  anterior  limit  of  the  lachrymal  bone.  (Fig. 
64.)  The  sides  of  the  wedge  are  made  as  follows: 
The  upper  side  or  wall  is  made  by  the  floor  of 
the  anterior  fossa  of  the  skull;  the  outer  wall  by 
the  OS  planum  and  the  lachrymal  bone  of  the  inner 
wall  of  the  orbit;  the  lower  wall  by  the  superior 
wall  of  the  antrum.  The  inner  wall  is  free  in  the 
upper  part  of  the  nasal  fossa,  is  placed  parallel 
with  the  septum,  and  is  separated  from  it  by  a 
groove  called  the  olfactory  fissure.  From  the 
inner  wall  spring  the  middle,  the  third,  and  the  fourth  turbinates.  The  inner 
wall,  therefore,  is  crossed  by  the  middle,  the  third,  and  the  fourth  meatuses. 
Behind  the  labyrinth  and  connected  with  it  by  a  common  wall  is  the  sphe- 
noid ;  above  and  anteriorly,  and  often  having  a  wall  which  is  common  to  both, 
is  the  frontal  sinus;  to  the  outside  and 
connected  with  it  by  a  common  wall  is  the 
orbit.  The  understanding  of  these  rela- 
tionships is  vital  for  the  proper  apprecia- 
tion of  the  pathology  and  the  surgery  of 
the  labyrinth.  The  posterior  cells  of  the 
labyrinth  are  present  at  birth,  and  hence 
arc  larger  than  the  anterior  cells  which 
appear  after  birth.  The  posterior  cells 
often  liold  from  fifteen  to  thirty  drops  of 
fluid,  while  the  antc-rior  ones  generally  do 
not  hold  more  than  two  or  three.  If  the 
ethmoidal  labyrinth  is  turned  into  one  cav- 
ity by  breaking  down  the  partitions  between  the  cells,  this  cavity  will  hold  three 
drachms.  This  is  twice  as  much  as  the  normal  sphenoid  or  the  normal  frontal 
will  iiokl,  and  nearly  a  third  as  much  as  will  fill  an  antrum  of  the  usual  size. 


Lamella  of  middle  turbinate. 
Lamella  of  6th  or 
sphenoidal  turbinate. 


Fig.  65. — Diagram  of  tlic  Rasal  Lamolhr  of  the 
Ethmoidal  Labyrinth.     (Original.) 
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Lamella  of  the  ethmoid  bull 


Lamella  of  the  un- 
ciform process. 


Hiatus  semiluoaris  or  groove  of  the  unci 
form  process. 


I 


If  the  labyrinth  is  to  mean  to  the  operator  anything  more  than  an  irregular 
mass  of  small  ceils,  it  is  necessary  for  him  to  bear  in  mind  the  ground  plan  of 
the  ethmoidal  region  and  to  know  the  grouping  of  the  cells.     The  ethmoidal 

labyrinth  is  composed  of 
seven  basal  lamellae. 
(Figs.  65  and  66.)  These 
run  through  the  labyrinth 
like  beams.  They  start 
above,  at  the  cribriform 
plate,  and  run  obliquely 
dovNiivxard  and  backward, 
and  are  roughly  parallel 
^^^th  each  other.  The 
ethmoidal  cells  develop  in 
the  spaces  between  the 
basal  lamella^.  The  spaces 
are  not  entii-ely  obliterated 

Fig.  66. — Figure  Showing  tlie  Basal  Lamell*  of  the  Ethmoidal       by    the   Cclls      SO    that   fur- 
Labj-rinth.     (Hajek.)  '  ' 

rows  or  meatuses  are  left 
between  the  lamelkT.  The  turbinates  spring  from  the  basal  lamellie.  The 
higher  interturbinate  grooves  vary  greatly:  the  lower  ones  do  not.  The  fifth 
and  si.xth  turbinates  regularly  disappear.  In  the  adult  it  is  equally  common 
to  have  either  three  or  four  meatuses.  There  are  always  three  turbinates; 
in  fifty  per  cent  of  cases  there  are  four. 
The  attachment  of  the  middle  turbi- 
nate nms  diagonally  downward  and 
backward  across  the  inner  wall  of  the 
ethmoidal  labyrinth.  In  front  of  and 
below  its  attachment,  and  between 
the  body  of  the  middle  turbinate  and 
the  anterior  part  of  the  inner  wall  of 
the  labyrinth,  is  the  middle  meatus. 
Behind  and  above  its  attachment  is 
the  third  meatus,  and  in  one-half  of 
the  cases  there  is  also  a  fourth  mea- 
tus. All  the  ethmoidal  cells  which 
open  in  front  of  the  attachment  of 
the  middle  turbinate  are  called  an- 
terior ethmoidal  cells,  and  those 
which  open  behind  it  are  called  posterior  ethmoidal  cells.  The  number  of  the 
anterior  cells  varies  from  five  to  seven:  there  are  only  three  or  four  posterior 
cells.     The  latter  are  often  three  or  four  times  larger  than  the  anterior  cells. 


Fig.  67. 


-The  Markings  on  the  Outer  Wall  of  the 
Middle  Meatus.      (Original.) 
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The  Middle  Meatus —In  the  applied  anatomy  of  the  nose  the  middle 
meatus  is  the  most  important  part.  (Fig.  67.)  The  middle  meatus  is  a  slit-like 
space  between  the  middle  turbinate  and  the  anterior  part  of  the  outer  wall  of 
the  nasal  fossa.  The  outer  wall  of  the  nasal  fossa  at  this  point  is  made  by  the 
inner  wall  of  the  ethmoidal  labyrinth.  This  corresponds,  in  the  orbit,  to  the 
anterior  half  of  the  os  planum  and  to  the  lachrymal  bone.     The  inner  wall  of 

Small  cell  in  the  ethmoidal  bulla  draining 
forward  into  the  unciform  groove 


Attachment  of  middle  turbinate. 


Naso-frontal  duct. 
Infundibular  cells. 

Cell  of  agger  nasi. 


Small  cell  in 
ethmoidal  bulla. 


Antrum. 


Ostium  of  antrum. 


Fig.   68. — Diagrammatic   Drawing  Giving  the  Arrangement  of  the  Anterior  Ethmoidal  Cells. 

(Original.) 

the  middle  meatus  is  the  outer  surface  of  the  body  of  the  middle  turbinate. 
By  removing  the  anterior  half  of  the  middle  turbinate  the  outer  wall  of  the 
middle  meatus  and  its  markings  are  disclosed.  The  chief  marking  on  the  outer 
wall  of  the  middle  meatus  is  a  semilunar  groove.  This  is  found  anteriorly,  and 
is  bounded  in  front  by  a  thin,  projecting  edge.     This  is  the  unciform  process 


Frontal 
sinuses. 


Opening  of  naso- 
frontal duct, 


Fia.  69.— The  Bases  of  the  Ethmoidal  Cells  as  they  Make  the  Inner  Wall  of  the  Orbit.  (Sieur 
and  Jacob.) 

(a)  1,  2,  3,  Cells  of  the  unciform  grove;  4,  5,  cells  of  the  groove  of  the  ethmoidal  bulla;  6,  7,  cells 
of  the  third  meatu.s. 

(6)  The  o|x;nings  of  the  cells  figured  in  Diagram  o. 

(rf  the  ethmoid  bone,  covered  with  mucous  membrane.  The  unciform  process 
is  the  first  basal  lamella  of  the  ethmoidal  labyrinth.  The  groove,  called  from 
its  anterior  boundary  the  unciform  groove  (hiatus  semilunaris  in  the  older  nomen- 
clature), is  bounded  behind  by  a  prominent  pear-shaped  swelling — the  ethmoidal 
bulla.  Into  the  unciform  groove  at  its  upper  part  drain  the  majority  of  the 
anterior  ethmoidal  cells.     Into  its  lower  part,  hidden  by  the  overhang  of  the 
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unciform  process,  opens  the  ostium  of  the  antrum.  In  twenty-five  per  cent 
of  cases  the  drainage  canal  of  the  frontal  sinus  is  continuous  with  the  upper  part 
of  the  unciform  groove.  Behind  the  eth- 
moidal bulla,  and  between  it  and  the  at- 
tachment of  the  middle  turbinate,  there 
is  another  groove.  This  is  not  so  well 
marked  as  the  firet  one,  and  not  so  import- 
ant. This  second  groove  is  called  the 
groove  of  the  ethmoidal  bulla.  Most  of 
the  anterior  ethmoidal  cells  drain  into  the 
unciform  groove;  those  which  do  not, 
usually  three  or  four  cells,  drain  into  the 
groove  of  the  ethmoidal  bulla. 

The  Ethmoidal  Bulla. — The  ethmoid- 
al bulla  is  developed  from  the  second 
basal  lamella  of  the  ethmoidal  labyrinth. 
Its  characteristic  pear  shape  is  due  to  the 
development,  in  it,  of  cells.  There  are 
two  principal  cells  in  the  bulla,  an  upf>er 
cell  and  a  lower.  In  sixty  per  cent  of  cases 
•the  inferior  cell  of  the  bulla  is  a  |30sterior 
ethmoidal  cell  which  has  pierced  the  at- 
tachment of  the  middle  turbinate  and 
buried  itself  in  the  lamella  of  the  bulla. 

^^    The  Opening  of  the  Naso-Frontal 

^^rcT. — In  twenty-five  per  cent  of  cases  the 
duct  of  the  frontal  sinus  opens  into  the 
upper  part  of  the  unciform  groove,  and  is 
continuous  with  it.  In  fifty  per  cent  of 
cases  the  naso-frontal  duct  opens  above 
the  unciform  groove  and  in  line  with  it, 
but  is  not  continuous  with  it.  In  such 
cases  the  unciform  groove  ends  bUndly  in 
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Fig.  7  0. — Posterior  Ethmoidal  Cells. 
(Original.)  Drawings  from  two  specimens 
showing  the  most  common  grouping  of  the 
posterior  cells  in  cases  where  the  tliird 
meatus  is  the  highest. 

In  the  upper  small  figure,  1  and  2  repre- 
sent the  upper  faces  of  cells  1  and  2  in  the 
lai^r  figure  below — that  is,  the  amount  of 
the  cribriform  plate  which  roofs  over  these 
cells.  Letter  S  is  the  sphenoidal  sinus.  Of 
the  two  lower  small  diagrams  the  first  one 
represents  the  upper  surface  of  the  cells  1 
and  2  in  the  large  drawing  next  above.  The 
second  cf  the  lower  small  drawings  shows 
at  2  how  the  ethmoidal  cell  farthest  back 
has  a  common  wall  with  the  outer  half  of 
the  front  wall  of  the  sphenoidal  sinus.  This 
cell  is  often  called  the  sphenoidal  cell  on 
this  account. 

On  both  specimens  the  middle  opening  in 
the  third  meatus  leads  to  a  cell  which  forces 
its  way  through  the  attachment  of  the  mid- 
dle turbinate  and  expands  in  the  lower  part 
of  the  ethmoidal  bulla.  Such  a  cell  js  found 
in  sixty  per  cent  of  specimens. 


Fig.  71. — Grouping  of  the  Posterior 
Ethmoidal  Cells.     (Original.) 

In  this  case  the  third  meatus  is  the  high- 
est meatus.  There  are  but  two  openings 
leading  from  it  to  cells  1  and  2. 


a  small  pocket  or  in  an  ethmoidal  cell.  In 
a  small  percentage  of  cases  the  naso-frontal 
duct  opens  into  the  groove  of  the  ethmoid- 
al bulla.     (Fig.  68.) 

The  Anterior  Ethmoidal  Cells. — In 
the  upper  part  of  the  unciform  groove  there 
are  three  accessor)'  turbinates.  Between 
these  are  developed  the  greater  number  of 
the  anterior  ethmoidal  cells.      One  of  these 
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cells  rises  higher  than  the  rest  and  expands,  between  the  two  layers  of  the  fron- 
tal bone,  as  the  frontal  sinus.     The  remainder  of  the  cells  develop  below  the 

sinus  and  around  its  drainage  duct.  (Fig.  68.) 
In  the  adult  there  are  usually  three  cells 
about  the  upper  part  of  the  unciform  groove 
and  in  relation  with  the  floor  of  the  frontal 
sinus.  These  cells  are  often  called  the  infun- 
dibular cells.  Half-way  down  the  anterior 
edge  of  the  unciform  groove,  in  the  region  of 
the  agger  nasi,  there  is  a  swelHng  made  by  a 
cell  which  drains  backward  into  the  groove. 
This  is  called  the  cell  of  the  agger  nasi.  Oc- 
casionally there  are  two  cells  in  this  location. 
It  should  be  remembered  that  the  roof  of 
these  higher  cells  is  made  by  the  floor  of  the 
frontal  sinus.  Therefore  they  may  readily 
project  Uke  mounds  into  the  sinus. 

The  majority  of  the  anterior  ethmoidal 
cells  empty  into  the  unciform  groove.  A  few 
small  cells,  the  remainder  of  the  anterior 
ethmoidal  cells,  drain  into  the  groove  of  the 
ethmoidal  bulla.  Any  enlargement  of  the 
anterior  cells  or  of  the  ethmoidal  bulla  or  of 
the  anterior  end  of  the  middle  turbinate  will 
tend  to  block  the  unciform  groove  and  to  in- 
terfere with  the  drainage  of  the  frontal  sinus, 
the  anterior  ethmoidal  cells,  and  the  antrum. 
The  middle  meatus,  therefore,  is  the ,  most  important 
drainage  area  of  the  nose. 

The  Posterior  Ethmoidal  Cells. — In  one-half  of  the 
cases  the  third  meatus  is  the  highest.  (Figs.  69,  70,  71, 
and  72.)  There  are  usually  three  openings  in  the  third 
meatus — an  upper,  a  middle,  and  a  lower  opening.  The 
upper  opening  leads  to  a  cell  which  ascends  to  the  cribri- 
form plate  and  reaches  outward  as  far  as  the  os  planum. 
The  lower  opening  leads  to  a  cell  which  also  reaches  up- 
ward to  the  cribriform  plate,  outward  to  the  os  planum, 
and  then  backward  to  the  outer  half  of  the  front  face 
of  the  sphenoidal  sinus.  The  posterior  wall  of  this  cell 
and  the  front  wall  of  the  sphenoidal  sinus  are  a  common 
partition.  The  middle  opening  in  the  third  meatus  leads 
to  a  cell  which,  in  sixty  per  cent  of  the  cases,  pierces  the 


Fig.  72.— The  Posterior  Ethmoidal 
Cells.  (Original.)  In  both  specimens 
the  fourth  meatus  is  present. 

In  the  upper  large  figure  three  cells 
lead  from  the  third  meatus  and  one  from 
the  fourth.  The  front  wall  of  the  sphe- 
noid has  two  posterior  cells  (2  and  4) — 
one  from  the  third  meatus  and  one  from 
the  fourth — taking  part  in  the  formation 
of  the  outer  half  of  the  front  face. 

In  the  lower  large  drawing,  but  one 
cell,  and  that  from  the  fourth  meatus, 
reaches  the  front  wall  of  the  sphenoid. 
By  referring  to  Fig.  70  the  reader  will  find 
the  explanation  of  the  small  diagrams. 


2  3 


Fig.  73  .  —  Drawing  of 
the  Front  Face  of  the 
Sphenoidal  Sinus,  showing 
the  Relationship  between 
the  Posterior  Superior 
Outer  Angle  of  the  Eth- 
moidal liabvrinth  and 
the  Optic  Canal.  (Orig- 
inal.) 

1,  5,  Common  wall 
between  sphenoidal  sinus 
and  the  ctlunoidal  cell 
farthest  back;  2,  course 
of  the  optic  canal ;  3,  less- 
er wing  of  tiie  splienoid; 
4,  foramen  rotundum,  6, 
inner  half  of  the  front 
face  of  the  sphenoid. 
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attachment  of  the  middle  turbinate  and  ends  in  the  lower  part  of  the  ethmoidal 
bulla.  If  this  cell  does  not  take  part  in  the  formation  of  the  buUa,  it  runs  out- 
ward to  the  OS  planum  in  the  lower  part  of  the  labyrinth. 

^^^len  there  is  a  fourth  meatus  there  is  usually  only  one  opening  in  it.  This 
opening  leads  to  a  cell  which  runs  outward  to  the  os  planum,  upward  to  the 
cribriform  plate,  and  backward  to  the  front  wall  of  the  sphenoidal  sinus.  This 
cell  may  be  the  only  one  in  relation  with  the  front  wall  of  the  sphenoidal  sinus 
or  it  may  share  this  face  of  the  sinus  with  a  cell  from  the  third  meatus.     If  this 
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'^■^Ethmoidal  Cells.     (Original.) 

(1)  Posterior  ethmoidal  cell  overh-ing  the  sphenoidal  sinus. 
jl^^  (2)  Posterior  ethmoidal  cell  ending  in  a  prolongation  which  runs  to  the  outside  of  the  sphenoidal 

^^^Hsinus.     Such  a  prolongation  may  be  as  large  as  the  sphenoidal  sinus  itself.     It  is  ver\-  easy,  there- 
'^^Hfore,  to  mistake  this  prolongation  for  the  sinus. 

^^H  (3)  Prolongation  of  the  posterior  ethmoidal  cell  downward  into  the  antrum. 

^^B  (4)  Prolongation  of  the  p)osterior  ethmoidal  cell  into  the  pterygoid  processes. 

^■happens,  the  cell  from  the  third  meatus  takes  the  upper  part  of  the  sinus  wall, 
and  the  cell  from  the  fourth  meatus  the  lower  part. 

The  Spheno-Ethmoidal  Recess.— Behind  the  ethmoidal  labyrinth  and 
^between  it  and  the  front  face  of  the  sphenoidal  sinus  there  is  a  vertical  groove. 
'This  gi'oove  is  a  remnant  of  the  sixth  meatus.  It  is  the  drainage  gi-oove  for  the 
sphenoidal  sinus.  Secretion  from  the  ostium  of  the  sinus  is  conducted  by  the 
groove  to  the  sides  of  the  pharj-nx. 

The  Relationship  of  the  Posterior  Ethmoidal  Cells. — The  posterior 
wall  of  the  ethmoidal  cell  that  lies  farthest  back  makes  the  outer  half  of  the  front 
face  of  the  corresponding  sphenoidal  sinus.  (Figs.  72  and  73.)  When  there 
is  a  fourth  meatus,  two  cells  often  share  the  front  wall  of  the  sphenoid,  one  cell 
springing  from  the  third  meatus  and  one  from  the  fourth.  By  destroying  the 
common  cell  wall  the  sphenoidal  sinus  and  the  ethmoidal  labyrinth  are  made 
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to  communicate,  and  the  sphenoidal  sinus  becomes,  for  practical  purposes,  the 
last  one  of  the  posterior  ethmoidal  cells.  That  one  of  the  posterior  cells  which 
makes  the  upper  part  of  the  front  wall  of  the  sphenoidal  sinus  also  makes  a  por- 
tion of  the  inner  wall  of  the  optic  canal  in  which  run  the  optic  nerve  and  the 
ophthalmic  artery.  Infection  of  the  posterior  ethmoidal  cells,  therefore,  is  liable 
to  cause  trouble  with  the  eye. 

The  normal  relationship  of  the  ethmoidal  cell  which  lies  farthest  back  with 
the  front  face  of  the  sphenoidal  sinus  is  not  the  only  relationship  which  this  cell 
may  have  with  the  sinus.  (Fig.  74.)  This  cell  may  extend  horizontally  backward 
over  the  sinus  so  that  at  first  sight  the  sinus  seems  to  be  divided  into  an  upper 
and  a  lower  chamber.  Again,  this  cell  may  pass  to  the  outside  of  the  sinus 
and  lie  parallel  to  it  for  the  whole  length  of  the  outer  wall.  Such  a  cell  may  be 
larger  than  the  sinus  itself.     This  extension  of  the  ethmoidal  labyrinth  is  very 

confusing,  because,  in  operating,  it  is  easy  to 
mistake  a  posterior  cell  of  this  kind  for  the 
sinus.  The  most  posterior  ethmoidal  cell  may 
project  downward  like  a  mound  into  the  an- 
trum, almost  to  its  floor.  Finally,  this  cell 
may  run  obliquely  downward  and  backward 
into  the  base  of  the  pterygoid  process. 

It  is  very  useful  to  obtain  a  clear  conception 
of  the  size  of  the  whole  labyrinth.  This  is  best 
obtained  by  turning  it  into  one  large  cavity  by 
breaking  the  partitions  between  the  cells. 
(Fig.  75.)  The  cavity  thus  created  will  hold 
three  drachms — a  third  as  much  as  the  antrum. 
Posteriorly,  the  ethmoidal  pyramid  overhangs 
the  antrum  to  the  extent  of  a  quarter  of  an 
inch.  The  points  which  it  is  important  to 
remember  about  the  posterior  ethmoidal 
cells  are  their  large  size,  their  relationship  with  the  front  wall  of  the  sphenoidal 
^inus  and  the  optic  canal,  and  the  manner  in  which  a  large  posterior  cell  may  ex- 
tend over,  around,  or  beneath  the  sphenoidal  sinus.  The  great  boundaries  of 
the  ethmoidal  pyramid  shoukl  never  be  lost  sight  of;  these  are  the  brain  and  the 
frontal  sinus  above,  the  eye  to  the  outside,  the  sphenoidal  sinus  behind,  and  the 
antrum  below.  With  all  of  these  the  ethmoidal  labyrinth  has  a  common  wall. 
The  x-ray  is  the  only  guide  that  we  have  to  the  size  and  arrangement  of  the 
posterior  ethmoidal  cells. 


Ethmoidal 
overhang. 


Opening  in         Ostium, 
canine  fossa. 


YiG.  75. — Diagrammatic  Drawing  to 
Show  the  Method  of  Reaching  the 
Ethmoidal  Labyrinth  through  the  Ca- 
nine Fos.sa.     (Original.) 

The  curette  is  introduced  into  the 
antrum  through  an  opening  made  in  the 
canine  fos.sa  and  then  passed  through 
the  ostium  upward  into  the  ethmoidal 
labyrinth. 

In  this  specimen  the  ethmoidal  cells 
have  been  removed,  showing  how  they 
■overhang  the  antrum. 
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Pathology  and  Sympto.matology. 

The  subjective  symptoms  of  involvement  of  the  ethmoidal  cells  are  frontal 
headache,  a  disturbance  of  vision,  and  mental  hebetude.  Profound  mental  de- 
pression, amounting  even  to  melancholia,  is  due  oftener  to  ethmoidal  disease 
than  to  disease  of  any  other  of  the  accessor}'  sinuses.  There  is  a  feeling  of  dis- 
tention at  the  bridge  of  the  nose.  There  is  a  nasal  discharge,  but  it  is  less  copi- 
ous, as  a  rule,  than  when  the  frontal  sinus  or  the  antrum  is  involvetl.  Anosmia, 
rather  than  cacosmia,  is  complained  of.  On  account  of  the  nearness  of  these 
cavities  to  the  optic  nerve,  disease  of  the  posterior  ethmoidal  cells  causes  a 
greater  disturbance  of  vision  than  does  disease  of  the  anterior  cells.     In  all 


Fig.  76. — Large  Middle  Turbinate  with  Cells  Developed  in  It.     Large  sphenoidal   sinus  with  a 
posterior  ethmoidal  cell  overlying  it  anteriorly.     (Original.) 


instances  of  unexplained  trouble  ^^■ith  A-ision,  the  ethmoidal  region  should  be 
suspected  and  good  r-ray  plates  obtained. 

In  extreme  cases  the  bridge  of  the  nose  is  enlarged  and  tender.  The  lachry- 
mal bone  is  tender  on  pressure.  The  middle  meatus  is  filled  with  crusts  or  pus. 
The  pus  often  works  up  into  the  olfactory  fissure  or  tlrops  dp\ATi  over  the  inferior 
turbinate  to  -the  floor  of  the  nose.  The  turbinate  at  times  becomes  atrophied, 
so  that  the  nasal  cavity  has  the  same  appearance  that  it  has  in  cases  of  oziena. 
In  verj'  many  cases  polypi  are  present  about  the  middle  meatus.  Almost  always 
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polypi  mean  that  there  is  an  infected  focus  near  at  hand.  Unless  the  pus  has 
flooded  the  middle  meatus  it  is  better  not  to  wash  out  the  nose,  but  to  swab 
away  the  excess  of  pus  and  then  to  lift  the  crusts  one  by  one  in  the  hope  of  un- 
covering pent-up  pus  and  so  exposing  the  position  of  the  suppurating  focus. 
When,  in  certain  cases,  the  middle  turbinate  is  forced  inward  with  a  probe,  pus, 
which  has  been  dammed  up,  will  escape.  All  work  in  the  ethmoidal  region 
should  be  accompanied  by  careful  and  repeated  probing.  Bare  bone  alone  is 
of  little  diagnostic  value,  because  the  probe  easily  lifts  the  mucous  membrane 
from  the  cell  walls  beneath;  necrotic  bone,  however,  points  the  way  to  a  sup- 
purating cell. 

The  anatomical  position  of  the  ethmoidal  labyrinth  exposes  it  to  infection 
from  all  sides.  It  is  especially  liable  to  infection  from  the  frontal  sinus,  so  that 
it  is  rare  to  have  the  frontal  sinus  diseased  without  disease  also  of  the  anterior 
ethmoidal  cells.  It  is  common  also  to  have  the  ethmoidal  cells  and  the  antrum 
involved  together. 

Ethmoidal  Cells  in  the  Middle  Turbinate. — In  nine  per  cent  of  cases  the 
middle  turbinate  contains  one  or  more  ethmoidal  cells.  (Fig.  76.)  Such  a  cell 
usually  opens  into  the  third  meatus.  A  large  cell  in  the  middle  turbinate 
may  block  up  the  middle  meatus.  Still  larger  cells  of  this  kind  have  been  known 
to  reach  the  inferior  meatus  and  even  appear  at  the  vestibule.  This  condi- 
tion of  the  turbinate  used  to  be  called  "  cystic  middle  turbinate."  Moderate 
degrees  of  this  condition  are  often  discovered  in  the  routine  amputation  of  the 
anterior  end  of  the  middle  turbinate.  Usually  such  a  cell  contains  neither 
serum  nor  pus,  and  gives  trouble,  if  at  all,  by  interfering  with  the  drainage  of  the 
middle  meatus  or  by  pressing  on  the  septum.  Such  a  cell  may  resist  the  pressure 
of  a  probe  or  give  way  and  crackle  under  it.  It  is  possible  for  such  a  cell  to 
become  infected  independently  of  the  other  ethmoidal  cells  and  to  suppurate. 
It  could  hardly  escape  acting  as  a  reservoir  in  suppuration  of  neighboring  cells 
should  infection  fail  to  reach  it  directly. 

Disease  of  the  ethmoidal  cells  may  be  acute  or  chronic.  Acute  disease  or 
inflammation  of  the  ethmoidal  cells  can  be  distinguished  from  chronic  disease 
only  by  the  length  of  its  course.  The  signs  of  acute  inflammation,  therefore^ 
will  be  discussed  under  Chronic  Inflammation  of  the  Ethmoidal  Cells. 

Gbfonic  Disease  of  the  Ethmoidal  Cells.— 1.  Mucocele.— Mucocele  of  the 
ethmoidal  labyrinth  is  due  to  the  retention  of  mucus  within  the  cells,  and 
the  dilatation  of  the  cells  from  the  pressure  of  the  accumulated  secretion. 
A  single  cell  may  be  involved,  or  any  group  of  cells.  The  disease  begins,  as  a 
rule,  in  early  life,  is  very  slow  in  its  onset,. and  painless  in  its  course.  The  end 
result  is  that  the  whole  labyrinth  is  turned  into  one  large  cavity.  There  is  no 
history  of  a  discharge  from  the  nose,  and  no  abnormal  secretion  is  found  in  the 
middle  meatus.  The  disease  is  seldom  discovered  until  the  imprisoned  mucus 
begins  to  make  its  way  to  the  surface.     When  this  occurs,  a  small,  round,  elastic 
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tumor  is  seen  above  the  inner  canthus  of  the  eye.  This  grows  slowly,  and  grad- 
ually pushes  the  eye  to  one  side.  The  patient  presents  himself  on  account  of 
the  tumor  and  the  displacement  of  the  eye. 

Diagnosis. — The  diagnosis  of  mucocele  is  made  on  the  presence  of  the  char- 
acteristic tumor  and  the  history  of  slow  painless  growth.  The  a:-ray  shows  that 
the  ethmoidal  labyrinth  on  the  diseased  side  is  more  opaque  than  that  on  the 
well  side.  Mucoceles  are  occasionally  bilateral,  the  tumor  on  the  second  side 
appearing  a  year  or  two  after  the  tumor  on  the  first  side. 

If  a  mucocele  becomes  markedly  infected,  stormy  symptoms  set  in.  These 
are  pain,  fever  and  chills,  and  oedema  of  the  lids.  The  tumor  over  the  inner 
canthus  of  the  eye  becomes  red  and  tender,  or  there  is  swelling  below  or  to  the 
inside  of  the  eyeball,  showing  that  the  pus  has  invaded  the  orbit  and  has  pro- 
duced an  orbital  abscess. 

Treatment. — If  the  condition  should  by  chance  be  recognized  before  the  ap- 
pearance of  the  external  tumor,  intranasal  opening  of  the  ethmoidal  labyrinth 
would  probably  be  sufficient  to  effect  a  cure.  After  the  tumor  appears,  only  the 
radical  ethmoidal  operation  by  the  external  or  anterior  route  is  of  any  ser\ice. 
This  operation  is  very  simple  under  these  conditions  because  the  lachrymal  bone 
and  the  anterior  half  of  the  os  planum  have  been  absorbed,  so  that  a  free  skin 
incision,  plus  the  thorough  removal  of  the  middle  turbinate,  is  all  that  remains 
to  be  done.  Sometimes  the  floor  of  the  frontal  sinus  has  been  destroyed  to 
such  an  extent  that  the  sinus  and  the  ethmoidal  labyrinth  are  turned  into  one 
large  cavity. 

2.  Chronic  Suppuration  in  the  Ethmoidal  Cells. — In  chronic  suppura- 
tion in  the  ethmoidal  cells  pus  is  seen  in  the  middle  meatus.  In  the  same 
locality  polypi  also  are  often  found.  ■  The  presence  of  polypi  in  the  majority 
of  cases  means  an  infected  area  which  is  responsible  for  their  development.  In 
chronic  suppuration  of  the  ethmoidal  labyrinth  the  polypi  and  the  atrophy  of 
the  turbinates  should  be  regarded  as  symptoms,  not  as  the  primary  disease. 
A  diligent  search,  therefore,  should  be  made  for  the  original  focus  of  the  disease, 
either  in  the  ethmoidal  region  or  in  the  neighboring  sinuses.  The  x-ray  shows 
that  the  affected  ethmoidal  region  is  more  opaque  than  the  normal  ethmoidal 
region.  Very  often  the  plate  shows  that  the  ethmoidal  region  is  not  involved 
alone,  but  that  the  frontal  sinus  or  the  antrum  is  also  diseased.  In  such  cases 
it  is  impossible  to  say  which  is  the  primary  seat  of  the  cUsease.  As  time  goes 
on,  there  are  discovered  fewer  cases  of  disease  limited  to  the  ethmoidal  region 
alone.  The  usual  method  of  making  a  diagnosis  of  ethmoidal  disease  is  to  find 
pus  and  polypi  in  the  middle  meatus,  then  to  remove  the  polypi,  and  in  so 
doing  to  open  up  an  ethmoidal  cell  from  which  the  pus  comes. 

Treatment. — The  first  step  in  the  treatment  of  all  forms  of  sinus  disease  is 
the  removal  of  part  or  all  of  the  middle  turbinate.  In  ethmoidal  disease  this 
is  done  in  order  to  get  room  for  attacking  the  ethmoidal  lab3mnth. 
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The  Removal  of  the  Anterior  End  of  the  Middle  Turbinate. — The  middle 
turbinate  and  the  middle  meatus  are  anaesthetized  with  a  ten-per-cent  cocaine 
solution  and  shrunk  by  1:1,000  adrenalin-chloride  solution.  The  patient  is 
seated  and  his  heatl  thrown  upward  and  backward  against  a  head-rest.  When 
the  middle  meatus  is  roomy,  the  simplest  way  of  removing  the  middle  turbi- 
nate is  to  cut  it  off  with  scissors.  (Fig.  76.)  As  a  rule,  however,  the  tur- 
binate is  taken  off  in  two  parts  with  conchotome  and  snare.  In  order  to  do 
this,  an  oblique  incision  is  made  with  a  small  straight  conchotome  upward  and 
backward  into  the  body  of  the  turbinate,  as  nearly  half-way  back  on  the  body 
of  the  turbinate  as  the  conchotome  can  be  crowded.  (Figs.  77  and  78.)  Into 
this  incision  a  small  loop  of  wire  is  fitted,  the  cannula  of  the  snare  is  pushed  to 
the  extreme  upper  edge  of  the  turbinate,  and  the  loop  is  drawn  home.  This 
removes  the  anterior  half  of  the  turbinate.  At  times  the  posterior  end  of  the 
turbinate  is  bulbous,  so  that  a  snare  wire  can  be  gotten  round  it.  An  attempt 
should  always  be  made  to  engage  the  wire  round  the  posterior  end  of  the  turbi- 
nate. If  it  succeeds,  the  remainder  of  the  turbinate  can  be  quickl}^  removed. 
Usually  the  wire  loop  cannot  be  made  to  engage  round  the  posterior  end  of  the 
middle  turbinate ;  consequently,  this  part  of  the  turbinate  has  to  be  removed 
with  scissors  or  bitten  off  with  a  conchotome  or  the  ring  punch.  The  procedure 
which  has  just  been  given  for  the  removal  of  the  anterior  end  of  the  turbinate 

may  be  reversed  in  the  fol- 
lowing manner:  A  horizon- 
tal cut  is  made  with  a  con- 
chotome or  scissors  straight 
back  through  the  attach- 
ment of  the  turbinate.  This 
is  carried  parallel  with  the 
body  of  the  turbinate  as  far 
back  as  the  turbinate  is  to 
be  removed.  A  loop  of  wire 
is  bent  at  a  right  angle  to 
the  carrying  cannula  and 
slijjped  into  the  incision  in 
the  turbinate.  The  cannula  is  held  below  the  turbinate.  As  the  wire  is  drawn 
home  it  cuts  downward  and  removes  the  anterior  end  of  the  turbinate.  The  pos- 
terior half  of  the  turbinate  may  be  freed  from  its  attachment  by  putting  Hajek's 
hook  straight  back  in  the  olfactory  fissure,  to  the  front  face  of  the  sphenoid, 
then  turning  the  point  of  the  hook  outward,  and  drawing  forward.  Or  the  hook 
may  be  pushed  back  between  the  middle  turbinate  and  the  ethmoidal  labyrinth, 
then  turned  upward  and  inward,  and  brought  forward  through  the  attachment 
of  the  turbinate.  A  small  right-angled  knife  can  be  used  in  the  same  way. 
Whatever  tags  of  the  turbinate  are  left  are  bitten  off  with  the  conchotome. 


Fig.  77. — The  Removal  of  the  Anterior  Knd  of  the  MidcUe 
Turbinate.      (Original.) 

(1)  Incision  through  the  body  of  the  turbinate  with  a  small 
conchotome. 

(2)  Cannula  carrying  snare  wire  in  place  for  the  removal  of 
the  tip  of  the  turbinate.  It  is  es.sential  that  the  end  of  the  can- 
nula be  pu.shed  well  up  to  llie  attachment  of  the  turbinate. 
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Fig.  78. — A  Second  Method  of  Renio\-ing  the 
Anterior  End  of  the  Middle  Turbinate  with  the 
Snare.     (Original.) 

In  this  method  the  incision  for  the  snare  wire  is 
not  made  from  below  obliqueh*  upward  through  the 
body  of  the  turbinate,  but  is  made  from  above 
straiglit  backward  through  the  attachment  of  the 
turbinate.  The  cannula  carrying  the  wire  is  placed 
below  and  parallel  with  the  turbinate.  This 
method  is  not  easy  to  carry  out  in  a  narrow  nose. 


The  removal  of  the  middle  turbinate  opens  up  the  middle  meatus,  gives  room 
for  operative  manipulations,  and  allows  the  sinuses  and  the  ethmoid  cells  which 
empty  into  the  middle  meatas  to  drain;  but  it  should  always  be  borne  in  mind 
that  it  does  not  open  up  the  ethmoidal  labyrinth.  The  ethmoidal  labyrinth 
lies  to  the  outside  of  the  middle  tur- 
binate, and  to  open  this  a  separate 
procedure  is  necessary. 

Unless  the  patient  is  operated 
upon  in  a  hospital  and  can  stay  there 
for  a  day,  I  think  it  is  best  to  pack 
the  middle  meatus  lightly  for  twenty- 
four  hours  after  remo\'ing  the  middle 
turbinate.  Annoying  bleeding  is 
hable  to  follow  if  the  patient  is 
allowed  to  move  about.  Where  there 
is  pus  in  the  middle  meatus  it  is 
very  dangerous  to  leave  the  pack- 
ing in  jjlace  for  more  than  a  few 
hours.  Under  these  conditions  most 
surgeons  do  not  use  packing. 

Trimming  the  Inferior  Turbinate. — The  removal  of  part  or  all  of  the  middle 
turbinate  is  a  routine  procedure  in  the  treatment  not  only  of  disease  of  the  eth- 
moidal labyrinth,  but  also  in  the  treatment  of  disease  of  the  other  sinuses.  Occa- 
sionally it  is  necessary  to  trim  or  to  remove  a  part  of  the  inferior  turbinate.  It 
is  seldom  desirable  to  remove  the  whole  of  it  because  so  much  scabbing  results 
from  this  procedure.  Trimming  the  inferior  turbinate  is  occasionally  required 
in  sinus  cases  in  order  to  give  better  breathing  or  better  drainage.  The 
method  of  doing  this  is  as  follows:  The  inferior  turbinate  is  well  cocainized 
both  on  its  inner  and  on  its  outer  surface.  In  order  to  reach  the  outer  side 
of  the  turbinate  a  small  swab  is  rubbed  backward  and  forward  in  the  cleft 
between  the  turbinate  and  the  outer  wall  of  the  nose.  The  most  satisfac- 
tory instrument  for  trimming  the  turbinate  is  a  stout,  straight  saw.  The  long 
powerful  scissors  made  for  trimming  the  inferior  turbinate  cannot  be  placed 
accurately,  and  they  usually  cut  off  too  much,  while  small  scissors  do  not  get  a 
sufficient  hold,  and  sHp.  A  tampon  of  cotton  or  gauze  is  placed  between  the  turbi- 
nate and  the  septum.  Then  the  saw  is  placed  in  the  cleft,  to  the  outside  of  the 
turbinate,  and  carried  to  the  attachment  of  the  turbinate,  or  part  way  to  the 
attachment,  according  to  how  much  of  the  turbinate  the  operator  wishes  to 
remove.  '\^lien  the  saw  is  opposite  to  the  desii*ed  place  on  the  turbinate,  the  blade 
is  turned  so  as  to  he  horizontally,  with  the  teeth  against  the  turbinate.  The 
turbinate  is  now  sawed  through  from  without  inward  until  the  strip  to  be  removed 
hangs  only  by  mucous  membrane.     The  mucous  membrane  which  holds  the 
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strip  is  cut  through  either  with  the  small  scissor-punch  or  with  the  large  tur- 
binate scissors.  In  a  certain  number  of  cases  the  strip  of  turbinate  is  completely 
detached  by  this  procedure  and  lies  free  at  the  bottom  of  the  nose;  and  in  this 
event  it  is  grasped  with  a  small  conchotome  and  removed.  The  detached 
piece  of  the  turbinate  generally  eludes  the  hold  of  the  nasal  forceps.  Some- 
times the  patient  can  blow  out  the  loose  piece.  As  a  rule,  however,  the  scissors 
fail  to  cut  the  turbinate  completely  through  at  the  posterior  end.  Usually  the 
bleeding  makes  it  impossible  to  see  well  enough  to  place  the  scissors  accurately 
and  to  cut  the  bar  of  mucous  membrane  which  remains.  Sometimes  a  fortu- 
nate stroke  with  the  conchotome  will  accomplish  this,  but  more  often  it  is  nec- 
essary to  grasp  with  the  conchotome  the  posterior  part  of  the  strip  which  is 
being  removed  and  to  bring  it  away  partly  by  tearing  and  partly  b}^  cutting. 

The  hemorrhage,  after  trimming  the  inferior  turbinate,  is  often  sufficient  to 
be  annoying.  On  this  account  the  patient,  for  the  first  forty-eight  hours,  should 
be  within  easy  reach  of  the  physician,  preferably  in  a  hospital.  "WTien  the  strip 
of  turbinate  has  been  removed,  two  cigarettes  the  size  of  a  small  little  fin- 
ger are  made  of  gauze  and  wrapped  in  Cargile  membrane.  These  plugs  are 
wetted  and  placed  one  on  top  of  the  other  in  the  inferior  meatus  against 
the  cut  surface  of  the  turbinate.  In  order  to  accompHsh  this  effectively,  it  is 
necessary  to  have  the  nose  clean,  to  have  it  well  illuminated,  and  to  use  a  stout 
pair  of  forceps  like  the  bayonet  forceps.  The  first  plug  is  crowded  down  so  as 
to  fit  snugly  along  the  floor  of  the  nose  and  beneath  and  somewhat  to  the  outside 
of  the  turbinate.  Care  should  be  taken  to  see  that  the  posterior  end  of  the  plug 
does  not  ride  up  and  leave  the  back  part  of  the  turbinate  unprotected.  Bleeding 
is  almost  sure  to  follow  if  attention  is  not  paid  to  this  point.  The  first  plug 
inserted,  the  second  one  is  placed  on  top  of  it  and  carefully  crowded  down, 
front  and  back,  the  same  as  was  done  in  the  case  of  the  first  plug.  Above  the 
second  plug  a  piece  of  unfolded  and  unprotected  gauze  is  packed  in  lightly. 

If  the  patient  is  not  to  stay  in  the  hospital,  he  is  directed  to  ride  home,  and 
to  keep  as  quiet  as  possible  for  forty-eight  hours.  He  should  be  warned  against 
drinking  anything  hot.  He  is  told,  if  bleeding  occurs,  to  sit  upright,  not  to  lie 
down,  to  apply  ice  to  the  bridge  of  the  nose,  and  to  suck  bits  of  ice.  If  these 
measures  do  not  speedily  stop  the  bleeding,  he  should  understand  that  he  is 
to  notify  the  physician.  Unless  the  patient  is  kept  in  a  hospital,  where  he  can 
have  trained  watching,  the  physician  is  liable  to  be  summoned  needlessly  on 
account  of  hemorrhage. 

The  loose  piece  of  gauze  and  the  upper  plug  are  removed  at  the  end  of  twenty- 
four  hours.  Owing  to  the  Cargile  membrane,  the  plug  comes  away  with  little, 
if  any,  bleeding.  The  lower  plug  is  taken  out  at  the  end  of  forty-eight  hours. 
After  this,  no  packing  is,  as  a  rule,  required.  For  the  first  four  days,  whatever 
cleaning  of  the  nose  is  necessary  should  be  done  by  the  physician.  After  this 
time,  the  patient  can  be  allowed  the  use  of  an  alkaline  spray  made  up  from 
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Seller's  tablets  or  from  any  similar  preparation.     Later,  an  oil  spray  can  be 
used  in  addition  to  the  cleansing  spray. 

Removal  of  the  Anterior  Part  of  the  Inferior  Turbinate. — In  opera- 
tions upon  the  antrum  it  is  customary  to  remove  the  anterior  part  of  the  inferior 
tm-binate.  This  is  accomplished  by  making  a  cut  with  saw  or  scissors  through 
the  attachment  of  the  turbinate.  This  cut  is  carried  straight  back  as  far  as  the 
turbinate  is  to  be  removed,  generally  to  about  the  middle  of  the  turbinate. 
AMien  the  cut  has  been  made,  a  loop  of  wire,  bent  at  a  right  angle  to  the  carrying 
cannula,  is  forced  back  in  it.  The  cannula  is  held  below  the  turbinate  and 
parallel  with  its  inferior  border.  On  screwing  the  wire  home  it  cuts  downward 
and  removes  the  anterior  portion  of  the  turbinate.  \Mien  it  is  impossible  to 
use  the  snare,  the  anterior  half  of  the  turbinate  should  be  removed  with  a  punch. 
But  little  plugging  of  the  inferior  meatus  is  reciuired  after  this  procedure.  The 
plug  need  not  be  carried  as  far  back  as  is  necessary  when  a  strip  is  taken  from 
the  whole  length  of  the  turbinate.  The  plug  should  be  taken  out  at  the  end 
of  twenty-four  hours,  and  need  not  be  replaced. 

Operations   upon   the   Ethmoidal   Labyrinth, 

The  Intrmmsal  Route. — In  sHght  cases  of  ethmoiditis,  where  the  only  symp- 
toms are  a  little  discharge  and  a  little  crusting,  all  that  is  necessary'  for  treat- 
ment is  an  alkaline  wash.  But  few  cases  of  this  class  present  themselves.  In 
all  other  cases  the  first  step  is  to  locate  the  diseased  cell  with  the  probe  or  by 
following  the  pus  to  its  source.  In  many  instances  this  is  a  slow  procedure. 
It  is  necessary  to  diy  the  part  which  is  being  operated  upon  carefully  and  to 
probe  gently  and  accurately  in  advance  of  all  further  instrumentation.  Never 
work  toward  the  olfactory'  cleft,  but  always  work  upward  and  outward,  toward 
the  orbit.  Xo  harm  results  if  the  orbit  is  entered,  except  perhaps  the  sudden 
production  of  a  black  eye  or  an  emphysema  of  the  orbit  if  the  patient  sneezes 
or  blows  his  nose.     Both  of  these  conditions  clear  up  in  the  course  of  a  week. 

WTienever  pus  is  seen  commg  from  a  cell,  the  cell  is  opened  with  hook, 
curette,  or  conchotome.  Polypi  are  removed  and  the  cells  at  their  base  are 
opened.  ^lany  years  ago  Hajek  made  a  practice  of  introducing  a  short  right- 
angled  hook  for  breaking  up  the  ethmoidal  labyrinth.  (Figs.  79  and  80.) 
This  hook  can  be  used  in  two  ways: — It  can  be  introduced  into  the  olfactory 
fissure  as  far  back  as  the  front  face  of  the  sphenoidal  sinus,  and  the  point  of 
the  hook  then  turned  outward  so  that  it  lies  horizontally.  The  hook  will  not 
reach  the  os  planum  if  the  handle  is  kept  parallel  with  the  septum.  WTien  the 
hook  is  in  position  it  is  drawn  forward  through  the  substance  of  the  ethmoidal 
labyrinth,  tearing  through  the  cells  as  it  proceeds.  After  the  initial  opening  has 
been  made,  the  stumps  of  the  partitions  between  the  cells  are  bitten  away  with 
the  conchotome.     In  the  second  method  of  using  the  hook  the  labyrinth  is  at- 
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tacked,  not  from  the  top,  but  from  the  bottom.  The  point  of  the  hook  is  turned 
upward  and  entered  at  the  posterior  inferior  part  of  the  labyrinth;  then  it  is 
pulled  forward  and  downward.  This  procedure  is  repeated  as  often  as  is 
necessary.     The  operator  may  in  this  way  open  the  labyrinth  cell  by  cell. 

As  soon  as  the  field  becomes  obscured  with  blood,  the  operator  has  to  stop, 
or,  if  he  proceed,  he  must  do  so  with  the  greatest  caution.  Naturally,  many 
sittings  are  required  before  the  ethmoidal  labyrinth'  is  thoroughly  cleaned  out. 
In  all  ethmoidal  operating  there  is  danger  of  breaking  into  the  cranial  cavity, 
either  through  the  cribriform  plate  or  through  the  roof  of  the  ethmoidal  laby- 
rinth. Such  an  accident  is  practically  sure  to  be  followed  by  a  fatal  meningitis. 
Even  to  an  operator  who  has  fortified  himself  with  a  knowledge  of  operating 
distances  and  has  trained  himself  by  prolonged  work  on  the  cadaver,  operat-  ^ 


Fig.  79. — Hajek's  Hook. 

ing  in  the  ethmoidal  region  from  within  the  nose  is  a  blind  and  disquieting 
work.  The  bravest  operator  generally  ends  by  doing  too  little.  The  amount 
accomplished  by  the  timid  operator  is  insignificant.  Much  that  goes  under  the 
name  of  ethmoidal  operating  is  liable  to  be  the  merest  puttering.  It  is  criminal 
to  undertake  work  in  the  ethmoidal  region  without  previous  training  on  the 
cadaver  and  a  knowledge  of  operating  distances  (Fig.  189)  in  the  nose. 

The  Anterior  or  the  External  Route. — The  external  route  for  the  removal 
of  the  ethmoidal  cells  is  the  most  satisfactory.  It  requires  an  external  inci- 
sion along  the  outer  border  of  the  nasal  bone.  Many  patients  object  to  this. 
As  already  stated,  however,  incisions  in  the  skin,  of  the  nose  heal  very  readily 
and  leave  surprisingly  little  scar.  As  physicians  recognize  more  fully  the  value 
of  thorough  work  in  the  ethmoidal  labyrinth  for  the  preservation  of  good  vision, 
the  external  operation  for  ethmoiditis  will  be  urged  with  greater  earnestness 
upon  patients.  In  very  many  cases  the  external  operation  should  not  be 
reserved  as  the  operation  of  last  resort,  but  should  be  accepted  first.  We  have 
the  modern  radical  operation  upon  the  frontal  sinus  to  thank  for  teaching  us 
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the  value  of  the  external  operation  upon  the  ethmoidal  labyrinth.  In  the 
external  operation,  instead  of  ^emo^ing  the  ethmoidal  cells  one  by  one,  they  are 
all  removed  at  once:  instead  of  working  toward  the  cribriform  plate  at  a  danger- 
ous angle,  the  operator  works  parallel  with  it:  instead  of  working  in  the  dark, 
the  operator  works  with  direct  illumination  given  by  an  electric  light  reflected 
into  the  wound. 

Technique. — The  middle  turbinate  should  be  removed  pre\'iously  imder  co- 
caine. The  patient  is  etherized  and  placed  on  the  operating  table  in  the  half- 
sitting  position.     The  choana  antl  the  corresponding  nasal  cavity  are  tamponed 


Fig.   so. — This  Figure  shows  the  Method  of  Using  Hajek's  Hook  for  Breaking  Open  the  Eth- 
moidal Bulla.     (Original.) 

from  the  front.  An  incision  is  made  from  the  inner  end  of  the  eyebrow  down- 
ward along  the  outer  edge  of  the  nasal  bone  to  its  lower  limit.  This  is  carried 
to  the  bone  and  the  outer  half  of  the  nasal  bone  and  the  whole  of  the  ascending 
process  of  the  superior  maxilla  are  stripped  of  periosteum.  The  lachrymal  sac 
is  turned  from  its  bed  and  the  periosteum  elevated  from  the  inner  wall  of  the 
orbit.  The  upper  part  of  the  ascending  process  of  the  superior  maxilla  is  removed 
with  the  burr,  and  the  stump  of  the  process  levelled  ^^^th  the  bottom  of  the 
lachrymal  groove.  The  lachrj-mal  bone  and  the  anterior  half  of  the  os  planum 
are  removed  with  thin  bone-forceps.  In  this  way  the  anterior  end  of  the  eth- 
moidal labyrinth  is  exposed.  The  ethmoidal  cells  are  now  removed,  if  desired, 
from  before  backward  with  a  curette,  the  os  planum  being  used  as  a  guide. 
Hajek's  hook  can  be  used  to  start  the  breaking  up  of  the  labyrinth.  The  large 
size  of  the  opening  in  the  bone  makes  the  use  of  this  instrument  very  direct  and 
satisfactory.    The  wound  in  the  skin  is  sutured  and  the  ethmoidal  region  is 
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packed  through  the  nose  with  protected  gauze.     This  is  removed  in  twenty-four 
hours. 


IV.  THE  APPLIED  ANATOMY  AND  THE  DISEASES  OF  THE  FRONTAL 

SINUS. 

Anatomy. — There  are  two  frontal  sinuses,  a  right  and  a  left.  They  are 
separated  by  a  median  partition  which  corresponds  to  the  sagittal  suture  of  the 
skull.  (Figs.  81  and  82.)  Each  sinus  is  placed  in  the  middle  and  inferior  part 
of  the  front  of  the  frontal  bone.  All  recent  studies  demonstrate  that  the  sinuses 
correspond  to  anterior  ethmoidal  cells  which  have  developed  upward  from  the 
■ethmoidal  region  and  have  separated  the  two  plates  of  the  frontal  bone.  There 
is  always,  therefore,  an  intimate  relation  between  the  frontal  sinus  and  the 
•ethmoidal  region,  since  one  is  but  the  continuation  of  the  other. 

Size. — The  development  of  the  sinus  begins  after  birth.  At  eight  years 
it  extends  above  the  root  of  the  nasal  bone  one  quarter  of  an  inch.  The  adult 
.sinus  measures  vertically  from  three-quarters  of  an  inch  to  an  inch,  and  hori- 
zontally from  the  median  line  one  inch ;  that  is,  it  reaches  the  middle  of  the  upper 
rim  of  the  orbit.     The  capacity  of  the  adult  sinus  is  about  one  drachm  and  a  half. 


Fig.  81. — Section  of  Skull  Showing  Triangular  Form  of  the  Frontal  Sinuses.     (Sieur  and  Jacob.) 

Owing  to  deviation  of  the  septum  between  the  sinuses  the  two  are  seldom  of 
the  same  size.  The  prominence  of  the  superciliary  ridge  is  but  a  poor  guide 
to  the  size  of  the  sinus. 

Vessels. — The  veins  of  the  sinus  are  in  relation  with  the  superior  longitudinal 
sinus  of  the  brain,  and  the  lymphatics  connect  with  the  subarachnoid  space. 
There  is  a  plentiful  supply  of  nerves  which  makes  the  sinus  very  sensitive. 

The  Mucous  Membrane. — The  mucous  membrane  of  the  frontal  sinus  is  a 
continuation  of  the  mucous  membrane  of  the  nose,  but  is  not  as  thick.  This 
difference  is  due  to  the  fact  that  the  mucous  membrane  of  the  sinus  has  few 
glands  and  no  cavernous  tissue.     (Figs.  83  and  84.) 

The  Form  of  the  Sinus. — There  are  two  varieties  of  the  frontal  sinus — 
the  small  sinus  and  the  large. 

The  Small  Sinus. — ^The  small  frontal  sinus  is  one  in  which  the  ethmoidal 
cell  has  remained  at  the  top  of  the  ethmoid  labyrinth  as  the  highest  ethmoid  cell, 
without  corresponding  separation  of  the  two  plates  of  the  frontal  bone.  Such  a 
sinus  is  located  within  the  upper  inner  angle  of  the  orbit.     (Fig.  85.) 
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The  Large  Sinus. — AMiat  may  be  taken  as  the  normal  sinus  is  one  which 
oomes  out  of  the  orbit  upon  the  brow.  Such  a  sinus  is  classed  as  a  large  sinus. 
In  the  median  line  the  height  varies  between  three-quarters  of  an  inch  and  an 
inch.  In  very  large  examples  the  vertical  measurement  may  be  two  inches. 
(Fig.  86.) 


Tunica  propria       ^ 


Fig.  S3. 


Ciliated  epithelium. 


Sub-mucous  oonnecttTe  tissue. 


Ciliated  epithelium. 
Tunica  propria. 

Blood  vessel. 


Sub -mucous  connective 
tissue. 


Gland. 


Fig.  82. 


Fio.  84. 


Fig.  82. — Drawing  from  a  Formalin  Preparation  of  the  Accessory  Sinuses  and  the  Ethmoidal 
;  Cells.  The  plate  shows  how  the  frontal  sinus  is  nothing  but  an  enlarged  anterior  etlunoidal  cell.  In 
I  this  case  the  second  of  the  four  frontal  cells  becomes  the  frontal  sinus.      (Killian.) 

Fig.  83. — The  Mucous  Membrane  of  the  Frontal  Sinus.      (Piersol.) 

Fig.  84. — The  Respiratorj-  Mucous  Membrane.     (Piersol.) 


Fig.  So. 


Fig.  86. 


Fig.  85. — Frontal  Sinus  Reduced  to  the  Size  of  an  Anterior  Etlmioidal  Cell.     (Sieur  and  Jacob.) 
Fig.  86. — Diagrammatic  Figure   Showing  Three  Varieties  (1,  2,  3)  of  the  Large  Frontal  Sinus. 
[<Hajek.) 


The  large  sinus  is  often  still  further  enlarged  by  prolongations — a  prolonga- 
tion outward  over  the  superciliary  ridge,  and  a  prolongation  backward  over  the 
[orbit. 

The  Outward  Prolongation. — Usually  the  sinus  extends  outward  from  the 
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median  line  one  inch,  that  is,  to  the  middle  of  the  orbit.  Where  there  is  a 
large  outward  prolongation  the  entire  length  of  the  sinus  may  be  as  much  as 
two  inches — that  is,  it  may  extend  as  far  as  the  malar  bone.     (Fig.  86.) 


Orbital  prolongation. 


Orbital  prolongation. 


Fig.  87. — The  Backward  or  Orbital  Prolongation  of  the  Frontal  Sinu.s.       (Sieur  and  Jacob.)     In  the 
upper  figure  the  prolongation  is  shown  in  a  vertical,  in  the  lower  one  in  a  horizontal,  section. 

Median  line. 

,'    Septum. 


Septum. 


Fig.  88. — Deviation  of  the  Median  Septum.     (Tilley.) 


The  Backward  Prolongation. — The  backward  or  orbital  prolongation  runs 
backward  over  the  orbit  on  the  inner  side  of  the  sinus  and  over  the  ethmoidal 
labyrinth,  to  end  blindly  from  half  an  inch  to  an  inch  from  the  rim  of  the  orbit. 
(Fig.  87.) 

The  Septum  of  the  Sinus. — The  septum  of  the  sinus  is  a  thin  triangular 
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plate  of  bone  placed  vertically,  as  a  partition  common  to  both,  between  the  two 
sinuses.  Yery  rarely  are  there  perforations  in  it.  I  have  found  but  one  un- 
doubted perforation  in  at  least  five  hundred  heads.  No  matter  how  much 
the  upper  part  of  the  septum  may  dexiate,  the  base  is  nearly  always  in  the 
median  line.     0\\ing  to  marked  deviation  of  the  upper  part  of  the  median  par- 

Panial  septum. 


Fig.  89. 


Fig.  90. 


Fig.  89. — Diagrammatic  Drawing  Showing,  at  the  Summit  of  the  Frontal  Sinus,  Partial  Septa 
Parallel  witli  the  Median  Septum.     (Original.) 

Fig.  90. — Partial  Septa  Making  Pockets  in  the  Upper  Part  of  the  Frontal  Sinus.     (Sieur  and  Jacob.) 

tition  one  sinus  may  extend  far  beyond  the  central  line  into  the  territory  of  the 
opposite  sinus.     (Fig.  88.) 

Incomplete  or  Partial  Septa. — In  addition  to  the  median  septum  which  Ls 
complete,  the  frontal  sinus  often  has  septa  which  are  partial  or  incomplete.  These 
have  two  seats  of  predilection — one  at  the  summit  of  the  sinus,  and  the  other 


Nearly  complete  septum 


I  Opening  into  the  sinus  through  the 
anterior  wall. 


Fig.  91 


Fig.  91. — Large  Septum  Nearly  Dividing  the  Sinus  into  Two  Parts.  An  op>ening  made  through 
the  anterior  wall  of  the  sinus  in  the  position  indicated  in  the  drawing  would  lead  the  operator  to 
think  that  this  septum  was  the  outer  wall  of  the  sinus.     (Original.) 

Fig.  92. — The  Black  Circular  .-Vrea  just  Above  the  Lachrymal  Bone  Shows  the  Region  where 
the  Sinus,  however  small,  Can  Always  be  Opened.  (Modified  from  Sieur  and  Jacob.)  a,  The  black 
circle  above  the  root  of  the  nasal  bone  shows  the  region  where  the  sinus  can  be  opened  in  two-thirds 
of  the  cases. 

in  the  backward  or  orbital  prolongation.  Partial  partitions  are  found  in  about 
ten  per  cent  of  all  sinuses.  (Figs.  91  and  92.)  In  about  five  per  cent  of  cases 
there  is  found  a  nearly  complete  partition.  It  is  important  to  recognize  such  a 
partition,  as,  if  present,  it  will  (unless  removed)  vitiate  any  operation  which  is 
undertaken  for  the  cure  of  disease  of  the  sinus. 
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The  Anterior  Wall, — Taking  bodies  as  they  are  encountered  in  the  dis- 
secting-room we  shall  find  that  in  one-third  of  them  the  frontal  sinus  is  of  the 
undeveloped  or  small  variety;  that  is,  it  does  not  come  out  into  the  region  of 
the  brow,  but  remains  confined  within  the  upper  inner  angle  of  the  orbit  as  the 
highest  ethmoidal  cell.  For  surgical  purposes  such  a  sinus  has  no  anterior  wall. 
In  two-thirds  of  the  cases  the  sinus  extends  into  the  brow  throughout  a  length 


Nasal  part  of  floor. 


Cribriform  plate. 
Nasal  slit. 


Orbital  part  of  floor. 


Fig.  93. — The  Divisions  of  the  Floor  of  the  Frontal  Sinus.      (Original.) 

of  from  three-fourths  of  an  inch  to  one  inch.  Therefore,  the  only  place  where 
one  is  sure  to  reach  it  is  within  the  orbit  at  its  upper  inner  angle,  behind  and 
above  the  ascending  process  of  the  superior  maxilla,  and  the  next  surest  place 
is  at  the  root  of  the  corresponding  nasal  bone.     (Figs.  92  and  119.) 

The  Posterior  or  the  Cranial  Wall. — The  posterior  wall  of  the  sinus 
forms  a  part  of  the  front  wall  of  the  cranial  cavity. 


Fio.  94. — The  Relationship  of  the  Floor  of  the  Frontal  Sinus  with  the  Roof  of  the  Nasal  Fossa. 
(Sieur  and  Jacob.) 

(1)  Nasal  roof  not  in  relation  with  the  sinus;  (2)  the  right  frontal  sinus  in  relation  with  the 
nasal  fossa  of  both  sides;  (3)  anterior  ethmoidal  cells  intervening  between  the  floor  of  the  sinus  and 
the  roof  of  the  nose. 

The  Floor  of  the  Frontal  Sinus. — .The  relationship  between  the  floor  of 
the  frontal  sinus  and  the  roof  of  the  ethmoidal  labyrinth  is  constant.  If  the 
sinus  is  small  the  relationship  with  the  roof  of  the  orbit  and  with  the  roof  of  the 
nasal  fossa  may  disappear.     (Figs,  93  and  94.) 

The  relationship  between  the  floor  of  the  frontal  sinus  and  the  ethmoidal 
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cells  is  very  important.  The  anterior  ethmoidal  cells  make  the  floor  of  the  sinus^ 
and  often  project  like  mounds  into  it.  In  this  way  they  may  obstruct  the 
drainage  duct  of  the  sinus.  (Figs.  95,  96,  and  97.)  "Ulien  an  ethmoidal  cell 
projects  like  a  mound  into  the  floor  of  the  sinus  it  is  easy  to  break  through  the 


Anterior  ethmoid  cell  on 
frontal  bulla. 


Anterior  eth- 
moidal cell. 


(2) 


Fig.  95. 


Fig.  96. 


Anterior  cell 

opening  into  the 

frontal  sinus. 


Cell  of  the  groove       ^^fi^'Ki® 
of  the  bulla.  f^  ^  '^  tCKri 


Fig.  97. 


Fig.  95. — Relationship  of  the  Anterior  Etlunoidal  Cells  to  the  Frontal  Sinus.  (Sieur  and  Jacob.) 
(1)  An  anterior  ethmoidal  cell  (frontal  bulla)  projecting  into  the  floor  of  the  frontal  sinus;  (2)  an 
anterior  etlinioidal  cell  opening  into  the  frontal  sinus. 

Fig.  96. — An  Anterior  Etlimoidal  Cell  Projecting  hke  a  Mound  into  the  Floor  of  the  Frontal 
Sinus.  A  probe  has  been  pushed  through  this  into  the  sinus,  as  shown  by  the  anterior  marker.  The 
posterior  marker  shows  the  route  into  the  sinus  through  its  ostium.      (Sieur  and  Jacob.) 

Fig.  97. — Relationship  of  an  Ethmoidal  Cell  and  of  a  Cell  of  the  Bulla  to  the  Frontal  Sinus. 

(1)  An  anterior  ethmoidal  cell  opening  into  the  frontal  sinus.  (Onodi.)  (2)  A  cell  from  the 
groove  of  the  bulla  passing  to  the  outside  of  the  frontal  sinus  and  reaching  the  orbital  rim.  Such  a  cell 
often  has  been  called  an  accessory-  frontal  sinus.     (Original.) 


roof  of  this  and  to  make  a  large  opening  down  into  the  ethmoidal  region  of  the 
nose.  The  floor  of  the  frontal  sinus  is  either  funnel-shaped  or  saucer-shaped. 
(Figs.  99,  100,  101,  and  102.) 

The  dangerous  area  of  the  sinus  is  the  posterior  internal  angle  of  the  floor, 
since  here  the  cribriform  plate  comes  into  close  relationship.    (Figs.  103  and  104.) 
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All  strong  curetting  of  the  sinus,  therefore,  should  be  done  in  an  outward  and 
downward  direction,  never  backward  and  inward. 

The  Naso-Frontal  Duct. — The  sinus  empties  into  the  middle  meatus  of 
the  nose,  to  the  outside  of  the  anterior  end  of  the  middle  turbinate,  by  a  canal 
about  half  an  inch  long — the  naso-frontal  duct.  This  starts  from  the  posterior 
part  of  the  floor  an  eighth  to  a  quarter  of  an  inch  from  the  median  septum. 
When  one  tries  to  find  it  from  within  the  sinus,  the  tendency  is  to  hug  the  septum 


Fig.  98. 


Fig.  99. 


Fig.  98. — Diagram  to  Show  the  Relationship  of  the  Roof  of  the  Ethmoidal  Labyrinth  to  the 
Floor  of  the  Frontal  Sinus.     (Original.) 

Fig.  99. — The  Forms  of  the  Floor  of  the  Frontal  Sinus.     (Original.) 

The  first  two  figures  show  the  conical  floor  or  the  funnel-shaped  floor.  The  last  figure  shows  the 
saucer-shaped  floor.  In  this  funnel-shapetl  sinus  the  naso-frontal  duct  is  easy  to  find.  In  the  saucer- 
shaped  sinus  the  duct  is  hard  to  find  and  must  be  sought  for  well  backward 

of  the  sinus.  (Figs.  100,  101,  and  102.)  If  the  floor  of  the  sinus  is  funnel-shaped 
the  probe  is  guided  at  once  into  the  duct,  but  if  the  floor  is  of  the  saucer-shape 
variety  the  probe  must  be  moved  outward  away  from  the  septum  and  also 
backward  before  it  will  enter  the  duct.  It  is  usually  impossible  to  catheterize 
the  sinus  without  first  gaining  room  by  the  removal  of  the  anterior  end  of  the 
middle  turbinate.     Not  only  does  the  turbinate  hinder  catheterization,  but  any 


Fig.  100. — Diagrammatic  Transverse  Sections  of  the  Floor  of  the  Frontal  Sinus.  (Original.) 
(1)  Transverse  section  of  the  funnel-shaped  sinus.  In  such  a  sinus  the  naso-frontal  duct  is  easily 
found.  (2)  Transverse  section  of  a  frontal  sinus  where  there  is  a  right-angled  ledge  or  step  of  bone 
springing  from.tlie  median  partition.  If,  in  an  attempt  to  pass  a  probe  into  the  nose  from  such  a  sinus, 
the  probe  is  carried  down  close  to  the  median  septum,  it  would  strike  on  this  ledge  and  not  enter  the  na.so- 
frontal  duct.  It  is  a  goofl  rule,  therefore,  to  keep  an  eighth  or  a  quarter  of  an  inch  away  from  the 
meclian  partition  in  order  to  avoid  this  step.  When  the  duct  is  not  readily  found,  move  the  probe, 
not  onlv  outward  but  also  in  a  backward  direction. 


enlargement  of  this  structure  tends  to  block  the  drainage  canal.  All  intranasal 
work  for  the  iJur{)ose  of  bettering  the  drainage  of  the  frontal  sinus  is  focussed 
about  the  anterior  end  of  the  middle  turbinate.  The  frontal  sinus  is  placed 
directly  above  the  antrum,  so  that  in  one-half  of  the  cases  a  probe  can  be  passed 
from  the  frontal  sinus  into  tlu>  antrum  below.  Pus,  of  course,  could  find  its 
way  more  readily  than  the  prolx;.  From  its  anatomical  position,  therefore, 
the  antrum  is  often  only  a  ces.t<j)ool  for  the  frontal  sinus. 
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The  Pulley  of  the  Superior  Oblique  Muscle. — The  superior  oblique 
muscle  is  attached  just  w-ithin  the  upper,  inner  angle  of  the  orbit  to  the  inside 
of  the  supra-orbital  notch.  (Figs.  107  and  108.)  In  all  operations  on  the  sinus 
v\ithin  the  orbit  this  muscle  lies  in  wait  for  the  operator.  If  it  is  disturbed 
it  gives  temporary  double  \ision,  and  occasionally  the  trouble  is  permanent. 


Rib  guarding  the  opening  into  the  nose. 


Fig.  101. 


Fig.  102. 


Fig.  103. 


Fig.  101. — Frontal  Sinus  with  Rectangular  Ledge  Projecting  from  the  Median  Septum,  If  the 
probe  hugs  the  median  septiun  when  the  attempt  is  made  to  find  the  naso-frontal  duct,  it  strikes  u{X)n 
this  ledge.     (Original.) 

Fig.  102. — Saucer-shaped  Sinus.     (Original.) 

Fig.  103. — Prolongation  of  the  Ethmoidal  Plate  Forward  in  a  Finger-like  Process.  The  point  of 
the  knife  is  inserted  into  this  and  is  seen  through  the  outer  wall  of  the  prolongation.  This  prolonga- 
tion is  in  the  posterior  Intemal  angle  of  the  floor  of  the  sinus,  and  makes  the  inner  wall  of  the  naso- 
frontal duct.    (Original.) 

The  muscle  is  attached  to  the  periosteum  of  the  orbit.  If  it  is  necessary  to  get 
it  out  of  the  way,  one  may  elevate  the  periosteum  which  supports  it  ^-ithout  pro- 
ducing lasting  inconvenience,  but  the  pulley  of  the  muscle  will  not  tolerate  rough 
dissection. 


Canal  ninning  ftoro  the  fora- 
men cxcum. 


Fig.  104. — A  Marked  Canal  for  the  Vein  of  the  Foramen  Caecum.     This  canal  projects  Jike  a  mound 
into  the  postero-intemal  angle  of  the  sinus.     (Original.) 


Diseases  of  the  Frontal  Sinus. — Aclte  IxFLAiniATiox. — Acute  inflammation 
of  the  frontal  sinus  is  very  common  after  a  cold  or  after  the  corj^za  of  influenza. 
The  conditions  in  the  sinus  are  probably  the  same  as  they  are  in  the  nose,  namely: 
congestion  and  oedema  of  the  mucous  membrane,  combined  with  an  exudation 
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of  serum.  The  duet  of  the  sinus  is  partially  or  entirely  blocked.  These  condi- 
tions last  for  a  few  days  or  a  week.  Complete  resolution  generally  follows  with- 
out the  formation  of  pus. 

Symptoms. — The  only  symptom  noticed  may  be  a  feeling  of  weight  over  the 
brow.     Usually,  however,  there  are  neuralgic  pain  and  tenderness  over  the 
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Fig.  105. — Diagrams  Illustrating  the  Relations  of  the  Unciform  Groove  and  the  Frontal  Sinus. 
(Hajek.) 

(1)  Frontal  sinus  opening  into  the  unciform  groove.  This  happens  in  twenty-five  per  cent 
of  cases.  (2)  The  unciform  groove  ends  blindly.  The  frontal  sinus  opens  just  above  the  unciform 
groove  and  in  line  with  it.     This  happens  in  about  fifty  per  cent  of  cases. 

lower  part  of  the  brow  and  tenderness  within  the  upper,  inner  angle  of  the  orbit. 
Occasionally  ptosis  occurs. 

Diagnosis. — Acute  inflammation  of  the  frontal  sinus  is  often  confounded 
with  supra-orbital  neuralgia.     At  times  the  two  conditions  cannot  be  separated 


Fig.  106. — Relations  of  Unciform  Groove  and  Frontal  Sinus  Continued.     (Sieur  and  Jacob.) 
(1)  Frontal  sinus  opening  directly  into  the  unciform  groove.    No  naso-frontal  canal.    (2)  Marked 
naso-froBtal  canal. 

with  certainty.  In  neuralgia  the  pain  extends  farther  along  the  course  of  the 
nerve,  upon  the  scalp,  and  there  is  a  history  of  neuralgia  in  other  parts  of  the 
body.  Before  a  positive  diagnosis  is  made  it  will  be  necessary  to  rule  out  the 
pain  and  tenderness,  as  well  as  the  supra-orbital  neuralgia,  caused  by  the  perios- 


DISEASES  OF  THE  ACCESSORY  SINUSES. 


115 


titis  of  syphilis.     The  nasal  examination  shows  only  the  ordinary  findings  of  an 
acute  coryza. 

Treatment. — The  frontal  sinus  must  be  drained.  This  is  best  done  by  clean- 
ing the  nose  with  a  warm  alkaline  spray  or  douche  and  then  using  every  three 
hours  a  weak  spray  of  adrenalin  oil  (1:15,000).  The  effect  of  this  drug  must  be 
watched,  because  many  patients  do  not  tolerate  it.  If  the  drug  is  not  well  borne, 
camphor  and  menthol  can  be  employed  in  its  place.  It  is  useful  to  pack  the 
middle  meatus  with  cotton  moistened  with  menthol  and  cocaine  for  some 
minutes  and  then  to  attempt  to  blow  warm  air  into  the  sinus.  If  this  attempt 
succeeds  it  gives  great  relief.     Work  in  the  middle  meatus  and  the  appUcation 
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Fig.  107.  Fig.  108. 

Fig.  107. — Drawing  from  a  Wet  Specimen,  Showing  the  Pulley  of  the  Superior  Oblique  Muscle. 
(Original.) 

Fig.  108. — The  Area  of  the  Attachment  of  the  Pulley  of  the  Superior  Oblique  to  theUnder  Surface 
of  the  Frontal  Sinus.     (Original.) 


of  cocaine  are,  of  course,  office  procedures.  The  patient  should  be  caused  to 
perspire.  Cold  or  heat  is  used  over  the  brow,  and  phenacetin,  sodium  or  potas- 
sium bromide,  or  morphia  is  given  according  to  the  severity  and  the  persistency 
of  the  pain.  Unless  this  line  of  treatment  lessens  the  symptoms  markedly 
^sithin  the  first  three  days,  the  anterior  end  of  the  middle  turbinate  should  be 
removed.  The  theorj^  of  this  procedure  is  that  it  allows  the  sinus  to  drain  and 
depletes  the  congested  blood-vessels  of  the  mucous  membrane.  It  is  only  rarely 
that  pus  flows  from  the  sinus  after  this  is  done;  but,  whether  this  happens  or 
not,  the  clinical  fact  remains  that  the  procedure  quickly  brings  improvement. 

Chronic  Inflamal\tion  of  the  Frontal  Sinus. — Acute  inflammation  of 
the  frontal  sinus  often  is  a  tri\'ial  complaint.  Chronic  inflammation  never  is 
trivial. 

Etiology. — But  httle  is  known  of  the  etiology  of  chronic  inflammation — or, 
as  it  is  usually  called,  chronic  suppuration — of  the  frontal  sinus.  Two  distinct 
groups  of  cases,  however,  can  be  recognized:   cases  due  to  chronic  retention, 
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and  cases  due  to  chronic  infection.  In  the  first  group  the  contents  of  the  sinus 
consist  of  mucus  and  are  sterile ;  in  the  second,  they  consist  of  pus,  and  any  of 
the  well-known  bacteria  may  be  present — as,  for  example,  the  bacillus  of  in- 
fluenza, the  pneumococcus,  the  streptococcus,  and  the  less  virulent  organisms, 
such  as  the  staphylococcus  pyogenes  aureus  and  albus. 

The  cases  of  the  first  group  are  due  to  the  retention  of  mucus  in  the  sinus, 
owing  to  the  stoppage  of  its  duct.  Combined  with  the  stoppage  of  the  duct  of 
the  sinus,  there  may  be  a  mucoid  degeneration  of  the  glands.  When  this  occurs 
there  is  marked  destruction  of  bone  from  pressure.  These  cases,  furthermore, 
are  often  complicated  by  hemorrhages  from  the  vessels  of  the  mucous  membrane, 

as  a  result  of  which  the  sinus  is  found  at 
operation  to  be  filled  either  with  a  brown 
bloody  fluid  or  with  a  brown  jelly-like 
mass  which  the  microscope  shows  to  be 
chiefly  blood. 

The  cases  of  the  second  group  are 
cases  of  chronic  suppuration ;  the  infecting 
organism  entering  the  sinus  from  the  nose. 
Among  the  other  causes  of  chronic 
suppuration  is  syphiUs.  It  is  probable 
that,  in  the  future,  tuberculosis  also  will 
be  found  to  play  its  part.  In  suppurative 
cases  destruction  of  bone  is  not  so  com- 
mon nor  so  extensive  as  in  the  cases  due 
to  retention.  In  the  latter  cases  the  bone 
destruction  is  due  to  pressure  necrosis. 
Trauma  can  start  chronic  suppuration 
in  the  frontal  sinus.  A  sequestrum  is 
generally  due  to  trauma.  Recent  inves- 
tigation has  shown  that  the  periosteum 
is  rarely  involved  except  in  cases  of 
syphilis.  In  cases  of  chronic  retention 
or  in  cases  of  mucocele  the  mucous 
membrane  is  gradually  destroyed;  in  suppurative  cases  the  mucous  membrane 
becomes  thickened  and  polypoid. 

Symptoms. — The  chief  symptoms  of  chronic  disease  of  the  frontal  sinus  are 
interference  with  vision,  ethmoidal  tumor,  exophthalmos,  purulent  discharge 
from  the  nose,  and  chronic  frontal  headache.  There  is  tenderness  over  the  lower 
part  of  the  brow  and  especially  in  the  upper,  inner  angle  of  the  orbit.  There 
may  also  be  gastric  symptoms  and  dizziness. 

Cases  of  chronic  suppuration  in  the  frontal  sinus  can  be  divided  again  into  two 
groups : — 


Fig.  109. — Empyema  of  the  Left  Frontal 
Sinus,  which  has  Broken  through  the  Roof  of 
the  Orbit  and  Caused  Exophthalmos.  At  oper- 
ation it  was  found  that  the  floor  of  the  sinus 
and  the  anterior  half  of  the  os  planum  had 
disappeared  through  necrosis.      (Original.) 
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1.  Cases  in  which  the  chief  features  are  the  eye  symptoms. 

2.  Cases  in  which  the  chief  features  are  pain  and  nasal  discharge. 

a.  The  first  group:  The  characteristic  features  in  cases  of  the  first  group  are 
disturbance  of  vision  and  ethmoidal  tumor  or  exophthalmos.  Ethmoidal  tumor 
is  seen  as  a  rounded  swelling  above  the  inner  canthus  of  the  eye  and  is  due  to  pus 
breaking  into  the  orbit  through  the  lach- 
rymal bone.  Exophthalmos,  on  the  other 
hand,  is  due  to  pus  breaking  into  the  orbit 
through  the  floor  of  the  frontal  sinus  and 
pushing  the  globe  of  the  eye  downward 
and  outward.  (Figs.  109  and  110.)  In  one- 
half  of  the  cases  of  the  first  group  there  is  no 
pus  in  the  nose.  Pain  is  not  a  prominent 
symptom;  in  fact,  most  of  these  cases  are 
painless.  Formerly,  cases  of  this  nature 
were  classed  as  cases  of  orbital  abscess. 
They  are,  indeed,  cases  of  orbital  abscess, 
but  of  a  secondary  character.  The  cases  of 
this  first  group  are  due  to  chronic  retention 
— that  is,  they  are  primarily  mucoceles. 

h.  The  second  group:  The  majority  of 
the  cases  of  the  second  group  present  neither 
ethmoidal  tumor  nor  exophthalmos.  In- 
stead, these  cases  have  pus  and  polypi  in  the  nose.     There  is  very  marked  pain. 

As  a  rule,  patients  of  the  first  group  come  first  to  the  eye  clinic,  while  patients 
of  the  second  group  come  first  to  the  throat  clinic. 

Diagnosis. — In  cases  where  there  is  ethmoidal  tumor  or  exophthalmos,  unless 
the  j--ray  locates  the  disease  in  the  frontal  sinus,  only  an  exploratory  operation 
will  rule  out  the  various  new-growths  of  the  orbit  or  affections  of  the  tear  sac. 
In  the  majority  of  cases,  if  there  is  fluid  or  pus  in  the  frontal  sinus,  the  x-ray 
plate  ^ill  show  its  presence.  It  should  be  remembered  that  chronic  suppura- 
tion in  the  antrum  will  cause  pain  over  the  brow,  and  that  the  pain  caused  by 
chronic  suppuration  in  the  frontal  sinus  is  sometimes  referred  to  the  occipital 
as  well  as  to  the  frontal  region.  Further,  it  should  \ie  borne  in  mind  that  pus 
in  the  middle  meatus  may  come  from  the  ethmoidal  region  or  from  the  antrum 
as  well  as  from  the  frontal  sinus.  \Miere  there  is  pain  over  the  eyebrow,  com- 
bined with  tenderness  in  the  same  locality  as  well  as  in  the  upper  angle  of  the 
orbit,  with  oedema  of  the  brow  and  the  upper  lid,  and  with  pus  in  the  nose,  the 
diagnosis  of  chronic  suppuration  in  the  frontal  sinus  is  practically  certain.  It 
can  be  made  positive  only  by  entering  the  sinus  through  the  middle  meatus 
and  by  withdrawing  pus  through  a  catheter  or  along  a  probe. 

Therapeutic  Procedures  in  Connection  with  the  Frontal  Sinus. — Catheter- 


FiG.  110. — Abscess  in  the  Region  of  the 
Lachrj-mal  Sac,  Simulating  Ethmoidal 
Tumor.  Examination  bj-  x-ray  was  nega- 
tive, and  the  nasal  examination  was 
negative.  The  abscess-  was  evacuated  and 
cured  by  an  external  incision.      (Original.) 


118 


AMERICAN  PRACTICE  OF  SURGERY. 


IZATION.— It  is  not  usually  possible  to  catheterize  the  frontal  sinus  without  first 
removing  the  anterior  end  of  the  middle  turbinate.  (Fig.  111.)  The  sinus  is 
catheterized  in  the  following  manner:— A  catheter  is  bent  at  an  angle  of  about 
ninety  degrees.  If,  when  bent  in  this  manner,  the  instrument  cannot  be  suc- 
cessfully introduced,  the  angle  is  made  a  little  more  or  a  Httle  less  than  ninety 
degrees.  The  catheter  is  passed  to  the  roof  of  the  anterior  part  of  the  middle 
meatus  and  an  attempt  is  made  to  find  the  unciform  groove  on  the  outer  wall 
of  the  middle  meatus  and  to  follow  this  upward  as  a  guide.  As  a  rule,  the 
groove  cannot  be  distinguished,  and  consequently  the  catheter  is  at  once  pushed 


Fig.  111. — The  Method  of  Catheterizing  the  Frontal  Sinus.     (Modified  from  Sieur  and  Jacob.) 
(1)  First  position.     (2)  Final  position.     The  dotted  half-circle   gives   the   curve   which   a   probe 

must  have  in  order  to  come  out  of  the  anterior  nares  when  passed  down  from  the  sinus,  through  the 

naso-frontal  duct,  into  the  nasal  cavity. 

to  the  roof  of  the  meatus  and  its  point  turned  upward,  then  outward,  then  for- 
ward, and  finally  backward,  until  the  opening  of  the  frontal  duct  is  discovered. 
If  a  drop  of  pus  is  seen  at  the  top  of  the  middle  meatus,  this  often  will  indi- 
cate the  position  of  the  duct.  The  distance  of  the  lower  end  of  the  frontal  duct 
from  the  posterior  edge  of  the  alar  cartilage  of  the  nose  is  two  inches.  When 
the  catheter  is  in  the  sinus  its  shaft  should  lie  snugly  against  the  upper  Up. 
A  small-sized  Eustachian  catheter  will  usually  enter  the  duct.  Occasionally, 
however,  a  small  silver  cannula,  not  more  than  1.5  mm.  in  diameter,  must  be 
used.  Where  the  catheter  enters  the  sinus  by  a  large  opening  it  is  probable 
that  it  has  broken  its  way  through  the  roof  of  an  ethmoidal  cell  which  projects 
like  a  mound  into  the  floor  of  the  sinus.  Such  cells  are  as  thin  as  paper,  and 
are  easily  broken  by  a  catheter  or  by  the  necrosing  action  of  pus. 

General  Considerations. — The  patient  can  be  operated  upon  in  the  recum- 
bent, the  half-sitting,  or  the  sitting  position.  The  half-sitting  position  is  best. 
(Fig.  112.)    Before  the  anaesthetic  is  administered  the  patient  is  given  subcuta- 
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neously  one  one-hundredth  of  a  grain  of  atropine  and  a  sixth  of  a  grain  of  mor- 
phine. The  atropine  controls  the  secretion  of  the  pharynx  and  of  the  bronchi, 
and  the  morphine  makes  the  etherizing  progress  more  steadily  and  easily.  \Yhen 
the  patient  is  ready  to  be  placed  on  the  operating  table  the  ether  cone  is 
replaced  by  the  ether- vapor  machine,  which  is  set  in  action  by  means  of  a  foot 
bellows  or  by  the  Junker  apparatus,  which  is  worked  by  a  hand  bulb.    Chloro- 


FiG.  112. — Positions  of  Patient,  Operator,  Assistants,  and  Etherizer  for  Operation  on  the  Left 
Antrum,  the  Left  Ethmoidal  Region,  and  the  Frontal  Sinus.     (Original.) 

The  first  assistant  is  opp)osite  the  op>erator,  the  second  assistant  holds  the  patient's  head,  and  the 
nurse  runs  the  table  with  the  sponges. — The  etherization  is  carried  on  by  the  ether-vapor  machine. 
The  foot  bellows  from  which  the  power  is  suppUed  is  in  shadow  in  the  photograph.  The  ether  bottle 
is  set  in  a  receiver  containing  warm  water,  so  that  concentrated  and  warm  ether  vapor  is  forced  through 
the  mouthpiece  into  the  pharj-nx  of  the  patient.  This  apparatus  is  made  by  the  Da^•idson  Rubber 
Company,  Boston.  If  the  surgeon  prefers  chloroform  or  chloroform  and  ether,  the  Junker  apparatus, 
which  is  simpler  than  the  ether-vapor  machine,  can  be  used  equally  well. 

form  gives  a  quieter  narcosis  than  ether.  The  mouth  is  kept  open  by  a  self- 
retaining  gag,  and  the  tongue  is  controlled  by  a  long  suture  passed  through  it 
near  the  tip.  In  order  to  obtain  a  \iew  of  the  recesses  of  the  frontal  sinus  or  of 
the  ethmoidal  region  it  is  necessary  to  illuminate  the  operating  field  vrith  light 
reflected  from  a  head  mirror,  to  use  small  electric  Ughts  which  can  be  steriUzed 
and  placed  in  the  wound,  or  to  employ  a  forehead  lamp.  Kirstein's  head 
lamp  Is  the  best  for  this  purpose.  The  objectionable  feature  of  the  instrument 
is  that  it  becomes  hot  and  is  tiresome  for  the  eye.  It  is  well,  therefore, 
to  use  it  in  alternation  with  the  small  electric  lamp  that  is  armed  Tsith  a  lens 
tip.    Some  operators  use  this  exclusively.     Before  the  operation  is  begun,  all 
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lights  should  be  tested  and  extra  lamps  should  be  on  hand.     One  assistant 
should  be  taught  how  to  run  the  lamps  and  how  to  replace  them. 

The  windows  of  the  operating-room  should  have  thick,  dark  shades,  so  that 
one  may  easily  darken  the  room.  In  order  that  the  surgeon  may  operate  com- 
fortably there  should  be  at  least  two  assistants  besides  the  anaesthetist. 

In  all  sinus  operations  the  bleeding  is  so  free  that  the  operating  field  is  clear 
for  only  a  few  seconds.  Rapid  sponging  at  brief  intervals  is  therefore  necessary 
if  one  is  to  be  able  to  see  this  field.  In  the  depths  of  the  sinus  the  operator  must 
do  his  own  sponging.  For  this,  he  should  have  close  at  hand  a  large  supply  of 
conical  sponges  about  an  inch  long.  In  the  frontal  sinus,  for  instance,  if  he  leaves 
the  first  sponge  in  place  for  a  few  seconds  and  then  appUes  in  quick  succession 
a  second  and  a  third  sponge,  he  may  be  able  to  secure  a  clear  field  for  a 

certain  length  of  time.  As  the  opera- 
tion proceeds,  the  bleeding  becomes  less 
troublesome.  AdrenaHn  chloride  seems 
to  help  but  little. 

In  a  prolonged  sinus  operation  the  pa- 

FiG.  113.— Long  Nasal  Speculum  for  Exam-  tieut's    tongUe    bcCOmCS    eXCCSSivcly    dlT. 
ining  the  Front  Wall  of  the  Sphenoid  and  for 

Packing  the  Nasal  Cavity  and  the  Choana  from  This  CaU  bc  prevented  if  the  ansesthctist 
the  Front.     (Killian.)  .   ^  ,  i        ,  c  ,  •  ,       j- 

moistens  the  tongue  irom  time  to  time 
with  the  ordinary  glycerin-and-lemon-juice  mouth  wash.  With  the  concen- 
trated ether  vapor  given  by  the  ether-vapor  machine  it  is  easy  to  overetherize 
the  patient.  This,  of  course,  should  be  guarded  against.  In  operations  upon 
the  sinus  expert  etherizing  is  essential. 

Plugging  the  Nose.  (Figs.  113,  114, 115,  and  116.) — With  the  patient  in 
the  sitting  position  the  frontal  sinus  and  even  the  anterior  ethmoidal  cells  can  be 
operated  upon  without  plugging  the  posterior  nares.  In  such  cases  the  blood 
is  kept  from  the  pharynx  by  the  head  being  brought  forward  at  intervals. 
When,  however,  operative  work  is  done  upon  the  posterior  ethmoidal  cells  or 
upon  the  sphenoidal  sinus,  or  when  the  frontal  sinus  is  operated  upon  with  the 
patient  in  the  recumbent  position  or  in  a  sitting  position,  the  blood  must  be 
kept  from  the  pharynx  by  plugging  the  choana  of  the  nose  either  from  behind 
or  from  the  front.  The  plug  introduced  from  behind  is  supposed  to  endanger 
the  ear  through  the  Eustachian  tube.  In  practice,  however,  such  accidents  are 
rare  when  the  plugging  of  the  posterior  nares  is  for  only  a  short  time.  Plug- 
ging the  choana  through  the  nose  is  a  very  serviceable  method.  It  not  only 
closes  the  choana,  but  obliterates  at  the  same  time  the  cavity  of  the  nose  as  far 
as  the  middle  turbinate.  In  this  way  the  pool  of  blood  in  which  the  operator 
is  obliged  to  work  is  reduced  in  depth  one-half.  In  addition,  the  pressure  of  the 
tampons  controls  much  of  the  bleeding  from  the  mucous  membrane  and  the 
ethmoidal  cells.  In  most  cases  the  use  of  anterior  plugging  enables  the  oper- 
ator, to  see  clearly  in  the  depths  of  the  ethmoidal  region.     We  are  indebted. 
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for  a  knowledge  of  its  advantages,  to  Killian.  The  details  of  the  method  are 
as  follows: — Five  cotton  tampons  are  made  of  the  same  length  and  size  as  the 
second  finger.  Romid  the  middle  of  each  a  piece  of  silk  is  tied.  This  is  long 
enough  to  project  two  inches  beyond  the  tampon.  The  turbinates  are  shrunk 
with  adrenalin,  and  additional  space  is  gained  by  forcing  the  inferior  turbinate 
strongly  outward  by  means  of  a  long  thin-bladed  KjUian  speculum.  A  tampon 
is  then  gi-asped  by  a  pair  of  stout,  flat  nasal  forceps  and  introduced  in  the  inferior 
meatus  along  the  floor  of  the  nose  until  the  end  of  the  tampon  projects  through 


I 


Fig.  114. — Instruments  and  Cotton  Plug  Required  for  Plugging  the  Choana  from  the  Front- 
Taken  in  the  order  from  above  downward  they  are:  a  Killian  long-bladed  speculum,  a  stout  bayonet- 
shaped  nasal  forceps,  and  a  cotton  plug  the  size  of  the  forefinger,  with  silk  ligature  attached  to  the 
middle  of  it. 


the  choana.  The  other  end  of  the  tampon  and  the  string  attached  to  it  are  left 
projecting  from  the  nose.  The  body  of  the  tampon  fills  the  bottom  of  the 
inferior  meatus.  A  second  tampon  is  introduced  along  the  top  of  the  first  one 
and  packed  firmly  down  into  place.  A  third  and  a  fourth  are  put  in,  until  finally 
the  choana,  the  inferior  meatus,  and  the  lower  part  of  the  middle  meatus  are 
obliterated.  A  final  tampon,  which  has  to  be  a  little  smaller  than  the  others, 
is  forced  upward  under  the  bridge  of  the  nose  to  the  front  of  the  middle  turbinate. 
This  last  tampon  controls  the  blood  supply  of  the  mucous  membrane  of  the 
nose  anteriorly.  It  is  therefore  important  to  adjust  it  carefully.  With  the  pa- 
tient in  the  half-sitting  position  this  form  of  packing  protects  the  pharynx 
perfectly. 

Irrigation  and  the  Use  of  Antiseptic  Solutions  in  the  Treatment  op 
Chronic  Suppuration  of  the  Frontal  Sinus. — The  cavity  of  the  sinus  can  be 
more  or  less  thoroughly  washed  out  with  antiseptic  or  astringent  solutions 
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carried  to  the  sinus  through  a  catheter  which  has  been  introduced  from  the 
nasal  cavity.  This  method  is  tedious  in  the  extreme,  and  it  rarely  cures  the 
suppuration. 

Enlarging  the  Duct  of  the  Sinus  from  the  Nose. — A  probe  is  passed 
into  the  sinus.  A  pierced  burr  with  a  flexible  shaft  is  sHpped  over  the  probe 
and  then  pushed  up  into  the  sinus  with  the  probe  acting  as  a  pilot.  If  there  is 
a  large  basal  relationship  between  the  floor  of  the  sinus  and  the  ethmoidal  laby- 
rinth the  burr  can  be  used  without  a  pilot.  By  these  methods  the  duct  of  the 
sinus  may  be  enlarged  and  better  drainage  afforded.  In  every  attempt  to 
enlarge  the  drainage  opening  from  the  sinus  into  the  nose  the  following  difficulty 


Fig.  115. — Plugging  the  Left  Choana  from  the  Front.  (Original.)  Vertical  median  section; 
the  septum  has  been  removed.  The  drawing  shows  the  manner  of  introducing  the  first  cotton  plug 
along  the  floor  of  the  nose  through  the  choana  into  the  post-nasal  space.  Room  is  made  for  the  plug 
by  pressing  the  inferior  turbinate  outward  with  the  long  Killian  speculum.  The  plug  is  carried  in  by 
a  stout  pair  of  bayonet  nasal  forceps.     (See  Fig.  114.) 

Ls  encountered: — Granulations  immedip.tely  spring  from  the  raw  surfaces  of  the 
enlarged  opening  and  soon  narrow  it  to  its  original  caUbre  or  entirely  close  it. 
Rubber  or  metal  tubes  will  keep  the  new  opening  patent  while  they  are  in  place, 
but  they  act  as  foreign  bodies  and  keep  up  the  discharge,  and,  when  they  are 
removed,  leave  behind  a  legacy  of  granulations.  A  large  opening  can  be  made 
into  certain  sinuses  by  these  methods,  but  no  matter  how  large  the  opening  is, 
intranasal  manipulations  are  powerless  to  remove  polypi,  diseased  mucous 
membrane  and  septa.  On  this  account  the  cure  of  chronic  suppuration  of  the 
frontal  sinus  by  intranasal  methods  is  tedious  and  uncertain.  It  is  not  justi- 
fiable to  attempt  the  use  of  Inirrs  without  the  aid  of  a  good  x-ray  plate  to 
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indicate  just  what  the  possibilities  of  making  a  sufficient  opening  are  and  in 
order  to  minimize  the  dangers  of  a  bUnd  procedure. 

Treatment  of  Chronic  Suppuration  of  the  Frontal  Sinus  by  Way  of  an 
Opening  Established  en  the  Anterior  Wall  of  the  Cavity. — The  method 
of  treating  suppuration  of  the  frontal  sinus  through  an  opening  in  the  anterior 
wall  is  applicable  only  to  sinuses  which  have  an  anterior  wall  that  can  be  dealt 
with  surgically.  It  should  be  remembered  that,  in  one-third  of  the  subjects 
encountered  on  the  dissecting  table,  the  frontal  sinus  does  not  come  forward  into 


• 


Fig.  116. — Plugging  the  Left  Choana  from  the  Front.  (Original.)  Vertical  median  section; 
the  septiun  has  been  removed.  The  figure  shows  the  left  choana  plugged  bj'  two  tampons.  These 
not  only  plug  the  choana,  but  obUterate  the  nasal  ca\-ity  weU  up  into  the  middle  meatus.  A  third  and 
smaller  tampon  obliterates  the  nasal  ca\-ity  in  front  of  the  middle  turbinate.  The  bleeding  from  the 
ethmoidal  region  is  made  much  less  if  the  tampon  in  front  of  the  middle  turbinate  is  fitted  accurately 
and  tightly. 


the  region  of  the  brow,  but  remains  in  the  orbit  as  the  highest  anterior  ethmoidal 
cell.  In  two-thirds  of  the  subjects,  however,  the  sinus  occupies  the  brow  for 
a  distance  of  from  three-fourths  of  an  inch  to  an  inch  from  the  root  of  the  corre- 
sponding nasal  bone.  Therefore  the  x-ray  should  first  be  employed,  in  order 
to  determine  where  the  sinus  is  located.  If  the  plate  shows  that  the  sinus 
comes  well  into  the  brow,  it  is  allowable  to  enter  the  sinus  through  the  anterior 
wall.  Preliminar}'  to  the  operation  the  patient's  brow  is  given  the  usual  sur- 
gical preparation,  with  the  exception  that  the  eyebrow  is  not  shaved.  It  has 
been  found  that,  in  those  cases  in  which  the  eyebrow  is  shaved,  the  hairs 
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may  not  grow  out  again  for  a  long  time,  or  there  may  be  an  overgrowth  of  the 
hairs  when  they  do  grow  out.  The  steps  of  the  operation  are  as  follows:— 
An  incision  is  made  in  the  centre  of  the  eyebrow  throughout  its  entire  length, 
and  is  carried  down  to  the  bone.  The  supraorbital  nerve  and  artery  are  cut. 
The  artery  is  tied,  if  necessary,  after  a  hsemostat  has  been  left  on  it  for  a  few 
minutes.  Cutting  the  nerve  causes  anaesthesia  of  the  brow  and  of  one-half  of 
the  scalp  anteriorly  for  a  periojd  of  from  six  weeks  to  two  or  three  months.  This 
occurrence  proves  decidedly  annoying  to  some  patients.  The  skin  and  the  sub-^ 
jacent  muscular  tissues  and  the  periosteum  are  retracted  upward  as  the  peri- 
osteum is  scraped  from  the  bone.  A  retractor  is  placed  in  the  inner  half  of  the 
incision,  and  the  tissues  are  drawn  upward  and  toward  the  median  line.  If 
the  sinus  has  a  large  front  wall  it  is  hard  to  retract  the  skin  and  subcutaneous 
tissues  sufficiently  unless  the  incision  is  made  through  the  whole  length  of  the 
eyebrow.  If  the  incision  in  the  eyebrow  is  sufficiently  extensive  it  is  rarely 
necessary  to  supplement  it  by  another  incision  running  at  an  angle  from  its 
inner  end.  When  the  front  wall  of  the  sinus  is  freely  exposed  a  small  chisel  is 
placed  at  least  a  quarter  of  an  inch  above  the  rim  of  the  orbit  and  a  little  to  one 
side  of  the  median  fine,  and  an  opening  is  made  into  the  sinus.  As  the  operator 
should  be  sure  of  the  size  of  the  sinus,  from  the  a;-ray  plate,  a  burr  may  be  used  if 
he  prefers  this  instrument.  The  farther  above  the  root  of  the  nasal  bone,  or 
above  the  rim  of  the  orbit,  the  sinus  is  entered,  the  less  the  resulting  deformity. 
As  soon  as  the  sinus  is  opened  its  exact  size  is  determined  with  the  probe.  The 
initial  opening  into  the  sinus  is  then  enlarged  sufficiently  to  introduce  the  De 
Vilbiss  bone-cutting  forceps,  and  a  linear  incision,  which  runs  parallel  with  the 
rim  of  the  orbit  and  keeps  at  least  a  quarter  of  an  inch  above  it,  is  made  in  the 
bone  as  far  as  the  outer  limit  of  the  sinus.  This  done,  enough  of  the  front  wall 
of  the  sinus  is  removed  with  chisel  or  rongeur  to  enable  the  operator  to  remove 
all  the  diseased  mucous  membrane  and  polypi  and  all  the  septa.  In  a  small 
sinsu  this  means  that  all  the  front  wall  will  have  to  be  removed;  in  a  large  sinus, 
however,  it  is  often  sufficient  to  remove  not  more  than  half  of  it.  When  the 
mucous  membrane,  polypi,  and  septa  have  all  been  removed  from  the  sinus, 
a  probe  is  passed  from  the  cavity  into  the  nose.  If  the  floor  of  the  sinus  is 
funnel-shaped  the  probe  readily  enters  the  duct;  but  if  the  floor  is  flat  or 
saucer-shaped,  the  operator  is  often  obliged  to  search  for  some  time  before 
he  finds  the  opening.  The  duct  leaves  the  floor  of  the  sinus  at  its  posterior 
internal  angle,  about  an  eighth  of  an  inch  from  the  middle  septum.  It  is 
a  common  mistake  to  expect  to  find  the  opening  of  the  duct  close  to  the 
middle  line.  If  there  is  difficulty  in  finding  this  opening,  the  probe  should  be 
moved  outward  and  backward.  In  order  to  make  the  probe  clear  the  floor  of 
the  nose  and  present  itself  at  the  vestibule,  it  is  necessary  to  bend  it  in  such  a 
manner  that  it  makes  an  arc  of  a  circle  the  diameter  of  which  is  two  inches. 
When  the  probe  appears  at  the  vestibule  the  eye  of  the  probe  is  threaded 
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with  a  small  piece  of  selvage  tape,  and  the  tape  is  clrawii  from  the  sinus  through 
its  duct  into  the  nose  and  out  of  the  vestibule.  The  tape,  held  firmly  by  its 
two  ends,  is  sawed  up  and  down  until  all  the  mucous  membrane  is  removed  from 
the  duct  and  until  the  ethmoidal  cells  which  surround  the  duct  are  broken  up 
to  as  great  an  extent  as  is  possible.  Force  is  always  appUed  downward  and  for- 
ward, never  backward  and  inward.  The  reason  for  this  is  because  the  wall  of 
the  duct  often  has  a  prolongation  of  the  cribriform  plate  Mng  to  its  irmer  side. 
The  duct  is  further  opened  and  enlarged  by  pas^sing  a  bent  curette  from  the 
sinus  into  the  nose,  and  also  by  working  upward  from  the  nose  into  the  sinus. 
In  this  way  it  is  possible  to  break  up  the  anterior  ethmoidal  cells  which  surround 
and  practically  make  the  walls  of  the  naso-frontal  duct.  "Where  the  ethmoidal 
labyrinth  is  wide  and  there  is  a  broad  basal  relationship  between  it  and  the 
floor  of  the  sinus,  a  large  opening  can  be  made  from  the  sinus  into  the  nose. 
One  is  tempted  to  pass  a  rubber  tube  from  the  sinus  into  the  nose  and  to 
allow  it  to  remain  in  the  enlarged  naso-frontal  duct  for  some  weeks.  Experi- 
ence has  shown,  however,  that  this  gives  poor  results.  A  tube  or  packing  should 
not  be  left  in  the  duct  for  more  than  a  few  days.  If  the  frontal  sinus  is 
closed  without  packing,  it  soon  fills  with  blood.  This  clots  and  does  not 
drain  into  the  nose,  and  often  it  becomes  infected.  In  order  to  avoid  this  it 
is  well  to  pack  the  sinus  for  from  twenty-four  to  forty-eight  hours  and  then 
to  remove  the  gauze  and  to  tie  the  pro\'isional  skin  sutm'es  which  are  left  for 
this  purpose. 

The  Method  of  Obliterating  the  Frontal  Sinus  through  the  Forma- 
tion OF  Granulation  Tissue. — Of  late  years  the  method  of  treating  chronic 
suppuration  of  the  frontal  sinus  by  obhterating  the  caA-it}-  of  the  sinus  by  gran- 
ulations and  connective  tissue  has  been  much  used;  it  has  proved  a  fairly  success- 
ful mode  of  treatment.  In  theory  it  is  simple,  but  it  requires  great  care  and 
thoroughness  in  order  to  make  it  produce  the  result  desired. 

The  operation  is  done  in  the  following  manner : — An  incision  is  made  the  full 
length  of  the  eyebrow  and  carried  down  to  the  bone.  The  skin,  the  subcuta- 
neous tissues,  and  the  periosteum  are  retracted  upward  until  the  front  face  of  the 
sinus  is  well  exposed.  An  opening  is  then  made  into  the  sinus  near  the  middle 
line,  and  the  size  of  the  sinus  confirmed  with  the  probe.  Next,  a  sufficient  amount 
of  the  front  wall  of  the  sinus  is  removed  to  enable  the  operator  to  see  every  part 
of  the  cavity,  to  break  down  all  septa,  and  to  remove  thoroughly  all  of  the 
mucous  membrane.  On  this  point  the  greatest  care  has  to  be  taken.  If  a  bit 
of  diseased  mucous  membrane  is  left,  it  will  infect  the  granulations  and  prolong 
the  healing  or  necessitate  a  second  operation.  A  piece  of  gauze  is  passed  through 
the  duct  of  the  smus  and  brought  out  of  the  nose,  and  then  drawn  up  and  down 
until  the  mucous  membrane  is  entirely  removed  from  the  duct.  If  the  anterior 
ethmoidal  cells  are  diseased,  they  must  be  broken  down  partly  by  working 
downward    from  the  sinus   and  partly  by  working  upward    into   the   sinus 


126 


AMERICAN  PRACTICE  OF  SURGERY. 


from  the  nose.  A  bent  curette  is  used  for  this  purpose.  For  working  in  the 
pockets  and  the  recesses  of  the  frontal  sinus  Coakley  has  devised  a  set  of  bent 
curettes  which  are  of  the  greatest  service. 

After  the  crucial  point  in  the  operation — namely,  the  thorough  removal  of 
septa  and  diseased  mucous  membrane — has  been  accomplished,  the  sinus  is 
packed  with  gauze.  The  aim  of  the  operation  is  to  obliterate  the  cavity  of  the 
sinus.  The  packing  should  be  so  carried  out  that  the  granulations  obliterate 
first  the  naso-frontal  duct.  This  accomplished,  the  packing  is  gradually  with- 
drawn, allowing  the  sinus  to  fill  with  granulation  tissue  from  the  bottom. 
The  resemblance  to  the  healing  of  the  wound  cavity  after  the  usual  mastoid 
operation  is  apparent.    When  the  operation  upon  the  sinus  is  completed,  the  in- 


Lachrymal  bone. 


Anterior  end  of  oa  planuna. 
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rior maxilla. 


Lachrymal  groove. 


FiQ.  117. — Drawing  to  Show  the  Normal  Anatomy  of  the  Anterior  Half  of  the  Inner  Wall  of  the 

Right  Orbit.     (Original.) 


cision  in  the  eyebrow  is  closed  except  at  the  point  which  is  the  most  favorable  for 
inserting  the  packing.  The  packing  is  renewed  every  second  or  third  day  until 
the  granulations  and  the  resulting  connective  tissue  entirely  fill  the  sinus.  The 
time  required  for  attaining  this  result  depends,  of  course,  upon  the  size  of  the  sinus, 
and  varies  from  six  weeks  to  as  many  morjths.  In  the  case  of  a  small  sinus 
there  is  no  depression  of  the  scar;  in  the  case  of  a  large  one,  on  the  other  hand, 
the  scar  sinks  in  markedly.  This  depression  can  be  remedied  by  inj ecting  paraffin. 
Paraffin,  however,  must  be  injected  into  sterile  connective  tissue,  as  otherwise  it 
will  act  as  a  foreign  body.     Usually  paraffin  is  injected  in  a  semi-solid  state  with  a 
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syringe,  but  it  can  be  put  in  as  a  solid  cast  if  the  sunken  scar  is  first  dissected 
from  its  bed  and  then  sutured  back  in  place  after  the  paraffin  has  been  introduced. 

The  bone  incision  and  the  incision  in  the  skin  should  be  so  located  that  the 
one  lies  directly  under  the  other.  Otherwise  it  is  very  hard  to  pack  the  sinus 
satisfactorily.  It  is  essential  that  the  cavity  of  the  sinus  close  steadily  from 
the  bottom  without  forming  pockets.  If  pockets  form,  the  pain  promptly 
returns  and  there  is  danger  that  the  enclosed  pus  \n\\  infect  the  tissue  that 
has  already  formed  and  necessitate  a  cleaning  out  of  the  sinus. 

This  operation  is  best  suited  to  sinuses  which  do  not  have  deep  prolongations, 
especially  deep  orbital  prolongations.    A  successful  granulating  operation  leaves 


Course  of  the  naso-frontal  duct. 


Unciform  process. 


Fig.  118. — Ethmoidal  Labyrinth,  as  Seen  from  the  Cavity  of  the  Orbit.  (Original.)  The  lachry- 
mal bone  has  been  removed,  thus  exposing  the  outer  surface  of  the  anterior  end  of  the  ethmoidal 
labvTinth.  The  dotted  lines  show  the  course  of  the  naso-frontal  duct  as  it  passes  down  through 
the  ethmoidal  labj-rinth.  If  this  part  of  the  labyrinth  is  broken  down,  the  naso-frontal  duct  is  destroyed 
and  its  place  is  taken  by  a  roomy  chamber.  The  destruction  of  the  anterior  ethmoidal  cells  and  the 
consequent  enlargement  of  the  naso-frontal  duct  are  among  the  main  objects  to  be  accomplished  in 
the  radical  operation  on  the  frontal  sinus. 


the  very  satisfactory  feeling  that  the  sinus  is  obliterated  and  out  of  the  way. 
Coakley  is  the  sponsor  of  this  operation  in  America  and  has  done  more  opera- 
tions by  this  method  than  any  other  surgeon.  In  my  hands  the  operation  has 
proved  tedious  and  the  packing  somewhat  painful. 

The  Killian  Operation. — The  Killian  operation  is  the  second  operation 
which  has  for  its  purpose  the  obliteration  of  the  sinus.  This  operation  is  one  of 
the  most  satisfactory  that  we  have  for  the  cure  of  chronic  suppuration  in  the 
frontal  sinus.  It  is  best  suited  to  sinuses  that  are  of  good  size  and  that  are  dis- 
tinctly located  in  the  brow.     The  obliteration  of  the  sinus  is  accomplished  by 
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remo\dng  the  greater  part  of  the  anterior  wall  and  by  taking  away  the  whole  floor. 
The  removal  of  the  anterior  bony  wall  permits  the  skin  of  the  forehead  to  fall 
back  against  the  posterior  wall,  and  the  removal  of  the  floor  of  the  sinus  permits 
the  orbital  fat  to  rise  into  that  part  of  the  cavity  which  is  not  occupied  by  the 
flap  of  skin.  As  a  further  step  in  the  operation  the  anterior  ethmoidal  cells  are 
removed.  Between  the  two  openings — one  in  the  anterior  wall  and  the  other 
in  the  roof  of  the  orbit — there  is  left,  at  the  inner  angle  of  the  orbit,  a  bridge  of 
bone.  This  aids  in  minimizing  the  subsequent  deformity.  In  a  small  sinus  the 
deformity  after  this  operation  is  slight;  in  a  large  sinus  it  is  marked.  All  things 
considered,  however,  the  deformity  is  insignificant  in  comparison  with  the  bene- 
fits resulting  from  the  cure  of  such  a 
troublesome  condition  as  chronic  sup- 
puration in  the  frontal  sinus  and  the 
ethmoidal  cells.  (Figs.  117,  118,  and 
119.) 

Detailed  Description  of  the  Operation. 
— The  patient  is  placed  in  the  half- 
sitting  position  at  an  angle  of  forty- 
five  degrees.  It  is  better  to  remove 
the  middle  turbinate  under  cocaine  at 
a  previous  sitting.  When  this  course 
is  not  adopted,  the  middle  turbinate 
should  be  removed  with  scissors  or 
with  a  ring  punch  as  the  first  step 
in  the  ether  operation.  After  this 
the  choana  is  tamponed  from  the 
front,  and  the  cavity  of  the  nose  ob- 
literated with  packing  which  is  pushed 
well  into  the  middle  meatus.  (See 
Figs.  115  and  116.)  The  first  assist- 
ant places  the  fingers  of  his  right 
hand  flat  on  the  patient's  forehead 
and  renders  the  eyebrow  tense  by 
pulling  upward.  (Fig.  120.)  At  the 
same  time,  by  backward  pressure,  he 
controls  the  supra-orbital  artery.  The 
operator  places  the  ball  of  his  left  thumb  under  the  rim  of  the  orbit  and  presses 
upward.  In  this  way  the  eyebrow  is  steadied  both  from  above  and  from  below, 
and  at  the  same  time  the  vessels  about  it  are  compressed.  An  incision  is  made 
through  the  whole  length  of  the  centre  of  the  unshaven  eyebrow.  (Fig.  121.)  At 
the  inner  end  the  incision  is  curved  downward  and  carried  along  the  outer  border 
of  the  nasal  bone  to  its  lower  edge.     In  order  to  bring  the  edges  of  the  incision 


i  Fig.  119. — Diagrammatic  Drawing,  to  Show  the 
Surest  Method  of  Finding  the  Frontal  Sinus. 
(Original.)  The  lachrymal  bone  has  been  re- 
moved and  a  probe  passed  upward  and  forward 
into  the  frontal  sinus,  the  posterior  edge  of  the 
ascending  process  of  the  superior  maxilla  being 
used  as  a  guide.  This  is  the  surest  waj'  of  finding 
a  small  frontal  sinus. 
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together  accurately  at  the  end  of  the  operation,  small  cross-cuts  are  made  at  in- 
tervals of  half  an  inch  to  serve  as  guides.  In  the  eyebrow  and  along  the  nasal 
bone  the  incision  is  carried  down  to  the  bone,  but  just  above  the  nasal  bone,  over 
the  internal  angular  process  of  the  frontal  bone,  the  periosteum  is  not  cut  through, 
because  at  this  point  the 
bridge  is  to  be  made.  As 
the  incision  is  being  made 
along  the  nasal  bone  the 
operator  presses  firmly  with 
the  first  two  fingers  of  his 
left  hand  on  one  side  of  it 
while  his  assistant  makes 
pressure  on  the  other  side 
and  advances  as  he  ad- 
vances. The  bleeding  at  the 
inner  angle  of  the  orbit  is 
often  free  enough  to  be  an- 
nojTng.  A'essels  from  which 
the  bleeding  is  not  readily 
controlled  by  pressure  are 
snapped  by  hsemostatic  for- 
ceps, which  are  left  hanging. 
At  a  later  stage  of  the  op- 
eration, when  these  are  re- 
moved, it  is  not  usually 
necessary  to  tie  any  vessels. 
The  skin,  the  subcutane- 
ous tissues,  and  the  perios- 
teum are  now  elevated  from 
the  front  face  of  the  sinus 
and  retracted  strongly  for- 
ward and  upward.  With 
a  "\'-shaped  chisel  a  line  is  cut  parallel  with  the  rim  of  the  orbit  and  a  "quarter 
of  an  inch  above  it.  (Fig.  122.)  This  opens  the  sinus  and  extends  hori- 
zontally the  full  width  of  the  front  waU.  With  a  flat  chisel  and  a  rongeur 
the  whole  of  the  front  wall  above  this  line  is  removed,  leaAing  the  back 
wall  completely  exposed.  This  is  made  smooth  by  the  removal  of  all  septa. 
None  of  the  front  wall  is  left  as  an  overhang  at  its  upper  hmit  where  it  joins 
^  with  the  posterior  wall  to  make  the  superior  angle  of  the  sinus.  The  front 
wall  is  removed  also  to  its  extreme  outer  limit.  Later  on  in  the  operation  the 
floor  of  this  outer  angle  should  be  removed  with  equal  care.  The  aim  of  the 
operation  is  to  make  sure  that  there  shall  not  be  unobUterated  pockets  any- 

VOL.   VI. — 9 


Fig.  120. — First  Steps  in  the  Killian  Operation.  (Original.) 
The  assistant  is  retracting  the  skin  of  the  forehead  shghtly 
upward,  while  at  the  same  time  he  is  pushing  backward  and 
controlling  the  supra-orbital  artery.  The  lower  hand  is  the 
hand  of  the  surgeon  who  outlines  the  rim  of  the  orbit  with 
his  thumb  and  compresses  the  supra-orbital  arterj'  from 
below. 
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where  in  the  sinus.    The  outer  angle  of  the  floor  of  the  sinus  is  Uable  to  give 

trouble  in  this  respect.     The  mucous  membrane  is  thoroughly  removed  from 

all  parts  of  the  sinus  by  means 
of  curettes. 

In  the  second  stage  of  the 
operation  the  following  steps 
are  taken: — The  periosteum  is 
entirely  removed  from  the  outer 
half  of  the  nasal  bone  and  the 
whole  of  the  ascending  process 
of  the  superior  maxilla.  With  a 
thin  periosteal  elevator,  curved 
on  the  flat,  the  lachrymal  sac  is 
turned  from  its  bed  and  the 
periosteum  is  loosened  from  the 
inner  wall  of  the  orbit  over 
the  anterior  two-thirds  of  the 
OS  planum.  The  periosteum  is 
loosened  from  the  roof  of  the 
orbit  as  well;  this  being  ac- 
complished by  swinging  the 
curved  elevator  behind  and  to 
the    outside  of    the  pulley   of 

the  superior  oblique  muscle.     The  pulley  is  attached  to  the  periosteum  of  the 

orbit  and  through  this  to  a  small  part  of 

the   floor  of  the  orbit  just  internal  to  the 

supra-orbital  notch,  or  three-fourths  of  an 

inch  from  the  median  line  of  the  head.     As 

the  elevator  loosens  the  periosteum  from  the 

roof  of  the  orbit  the  pulley  is  displaced  with 

it.     (Figs.  123,  124,  and  125.)     The  pulley 

through  the  periosteum,  however,  has  a  firm 

attachment  to  the  edge  of  the  rim  of  the 

orbit,  and  the  attachment  extends  a  Uttle 

way  up  on  the  front  face  of  the  rim.    This 

external  attachment  of  the  pulley  is  reUed 

upon  to  preserve  the  function  of  the  muscle. 

Dissections  show  that,  in  the  Killian  oper- 
ation, the  elevator  pushes  the  pulley  down- 
ward and  forward,  leaving  it  hanging  from 

the    edge    of   the    rim    of    the    orbit.       If    the  Fig.  122.— The  Killian  Operation,  estab- 

,,,.  .  ,,  i.i>  .  lishing  an   opening  in  the  anterior  wall  of 

blcedmg  is  troublesome,  at  this  or  at  any      the  frontal  sinus.    (Original.) 


Fig.  121. —  1  ht-  Incision  in  Killian's  Operation.  (Original.) 
The  photograph  was  taken  from  a  cadaver  which  had  been 
operated  upon  by  Killian  at  the  Harvard  Medical  School. 


Upper  limits  of 
frontal  sinus. 


Opening  in 
anterior  wall. 


I 
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other  stage  of  the  operation,  the  wound  is  packed  for  a  moment  with  gauze 
saturated  with  hot  saline  solution.  With  a  small  V-shaped  chisel  a  line  is  cut 
along  the  outer  border  of  the  nasal 
bone  throughout  its  entire  length. 
From  the  top  of  the  nasal  bone 
this  line  is  carried  upward  and 
outward  to  the  rim  of  the  orbit. 
This  Une  becomes  the  lower  edge 
of  the  bridge  and  runs  diagonally 
through  the  internal  angular 
process  of  the  frontal  bone.  The 
upper  part  of  this  process  be- 
comes the  bridge;  the  lower  part  is 
removed  later  with  the  rongeur, 
and  contributes  its  share  to  the 
opening  in  the  ethmoidal  region. 
At  the  level  of  the  bottom  of  the 
lachrymal  groove  a  horizontal  line 
is  cut  through  the  base  of  the 
ascending  process  of  the  superior 
maxilla,  and  this  process  is  re- 
moved. The  lachi-ymal  sac  and 
the  globe  of  the  eye  are  held  re- 
tracted outward.  With  thin-bladed 
bone  forceps  the  lachrymal  bone  is  removed,  as  well  as  the  anterior  half  of 
the  OS  planum,  as  far  back  as  the  anterior  ethmoidal  vessels.  (Fig.  126.)  The 
ethmoidal  labyrinth  is  now  thoroughly  exposed,  so  that  the  anterior  and  the 
posterior  ethmoidal  cells  can  be  removed  with  a  light  punch  or  with  the  curette. 


Fig.  123. — Further  Steps  in  the  KilUan  Operation. 
(Original.)  Freeing  the  periosteum  from  the  roof  of 
the  orbit.  (From  a  cadaver  operated  upon  by  Killian 
at  the  Harvard  Medical  School.) 


Fig.  124. — Killian's  Periosteal  Elevator  and  Eye  Retractor. 

Killian  makes  it  a  routine  practice  to  open  the  sphenoidal  sinus.  Between  the 
two  bone  openings  which  have  been  made,  a  strip  of  bone  a  quarter  of  an  inch  wide 
is  left  as  a  bridge  in  order  to  minimize  deformity.  This  bridge  is  made  from 
the  upper  half  of  the  internal  angular  process  of  the  frontal  bone.  After  the 
bridge  is  formed  the  greatest  care  must  be  taken  not  to  break  it.  (Fig.  127.) 
So  far  in  the  operation  the  anterior  wall  of  the  frontal  sinus  has  been  re- 
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moved,  the  duct  of  the  sinus  has  been  obliterated  by  the  removal  of  the  anterior 
ethmoidal  cells,  and  the  opening  of  the  duct  into  the  sinus  has  been  enlarged 
by  the  removal  of  the  tip  of  the  ascending  process  of  the  superior  maxilla  and 


Internal  angular  process  of  the 
frontal  bone. 


Position  and  relative  size  of  the 
initial  bone  opening  in  as- 
cending process  of  superior 
maxilla. 


Fig.  125. — The  Second  Stage  of  the  Killian  Operation.     (Original.) 


Lachrymal  bone  and  anterior 
half  of  the  os  planum  re- 
moved to  expose  the  eth- 
moidal labyrinth. 


Fig.  126.— The  Third  Stage  of  the  Killiaa  Operation.    (Original.) 


the  lower  half  of  the  external  angular  process  of  the  frontal  bone.  The  opera- 
tion is  completed  by  the  removal  of  that  part  of  the  floor  of  the  sinus  which 
overhangs  the  orbit  and  contributes  to  the  formation  of  its  roof.   This  is  accom- 
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plished  by  working  from  above  downward  through  the  sinus  with  a  small  chisel. 
Especial  attention  is  given  to  the  floor  at  its  outer  angle.  At  this  point  the 
floor  is  often  very  narrow  and  hard  to  remove  thorouglily.  Often  the  removal 
of  this  part  of  the  floor  of  the  sinus  will  be  found  easier  to  accomplish  if  the  oper- 
ator stands  behind  the  patient.  The  whole  floor  of  the  sinus  is  taken  away  flush 
^•ith  the  posterior  surface  of  the  orbital  rim.  (Figs.  127  and  128.)  In  doing  this 
work  the  surgeon  pushes  the  pulley  of  the  superior  oblique  muscle  do\\-nward  and 
forwai'd:  but,  as  has  just  been  explained,  the  pulley  remains  attached  to  the 
orbital  rim.  The  superior  oblique  muscle  pulls  upward  and  backward  so  that  the 
natural  action  of  the  muscle  tends  to  bring  the  pulley  back  into  its  proper  posi- 


Bridge  of  bone. 


Roof  of  the  orbit  removed. 


Fig.  127. — The  Killian  Operation  Completed.     (Original.) 

tion,  prox'ided  the  latter  is  not  completely  detached.  It  is  of  vital  importance, 
therefore,  that  it  should  not  become  detached  from  the  rim  of  the  orbit. 

In  one  hundred  cases  IvilUan  reports  that  he  has  had  only  two  or  three  in 
which  double  vision  followed  the  complete  removal  of  the  floor  of  the  frontal 
sinus,  and  in  these  cases  the  symptom  was  only  of  a  temporary  character,  lasting 
not  longer  than  three  weeks.  In  a  somewhat  larger  percentage  of  cases  the  tests 
of  the  ophthahnologist  ^ill  show  some  double  ^'ision,  but  the  amount  is  not 
enough,  according  to  KiUian,  for  the  patient  to  be  conscious  of  its  existence. 

A  small  rubber  drainage  tube,  an  eighth  of  an  inch  wide  and  perforated  at 
the  sides,  is  placed  at  the  bottom  of  the  sinus  and  carried  down  through  the  nose 
into  the  vestibule.  On  either  side  of  this  a  strip  of  gauze  is  carried  up  iuto  the 
ethmoidal  region.  )iMien  the  wound  made  by  the  skin  incision  is  closed,  the 
corresponding  notches  made  by  the  cross  incisions  are  brought  together  and 
the  wound  is  sutured  with  fine  wire.     The  evebrow  and  the  lids  are  anoiuted 
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with  sterile  vaseline,  and  a  small  horizontal  pad  is  placed  above  the  eyebrow 
in  order  to  keep  the  skin  of  the  forehead  forced  well  back  against  the  posterior 
wall  of  the  sinus.  The  eye  and  the  half  of  the  head  corresponding  to  the  site 
of  the  operation  are  snugly  bandaged. 

The  rubber  drainage  tube  and  the  nasal  packing  are  removed  at  the  end  of 
twenty-four  hours.  After  their  removal  the  middle  meatus  is  kept  clean  by 
dry  swabbing  or  by  syringing.     Some  of  the  stitches  are  removed  on  the  third 


Fig.  128. — The  Skin  of  the  Forehead  is  Retracted  Upward  and  the  Eye  Outward  in  Ortlcr  to  Show 
the  Bridge  of  Bone  Left  between  the  Frontal  and  the  Ethmoidal  Bone  Incisions.  Tlic  pliotograph 
was  taken  from  a  cadaver  operated  upon  by  Killian,  at  the  Harvard  Medical  School.     (Original.) 

day,  and  the  remainder  on  the  sixth.  The  crusting  in  the  nose,  which  results 
from  the  removal  of  so  much  mucous  membrane,  persists  for  some  six  weeks. 
The  discharge  ceases  after  the  lapse  of  varying  periods  of  time — six  weeks  to 
six  months.  From  the  time  of  the  operation  onward  the  middle  meatus  must 
be  watched  with  the  greatest  care.  Obstructing  tags  of  the  middle  turbinate 
or  of  mucous  membrane  should  be  removed  at  the  earUest  possible  moment. 

The  Method  of  Operating  Employed  by  the  Writer. — The  method  which 
I  have  been  accustomed  to  use  aims,  not  to  obliterate  the  sinus,  but  to  turn  it 
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into  a  canity  freely  communicating  with  the  nose,  and  to  make  this  cavity  as  large 
as  the  anatomical  structure  of  the  sinus  will  permit.  A  small  sinus  operated 
upon  in  this  way  probably  in  time  becomes  obliterated;  but,  in  the  case  of  a 
large  sinus,  only  the  prolongations  and  the  outlying  edges  become  obUterated, 
the  body  of  the  sinus  about  the  naso-frontal  duct  becoming  a  cicatrized,  non- 
secreting  cavity  which  communicates  with  the  nose.     Only  so  much  of  the  front 


Fig.  129. — The  De  Vilbiss  Bone  Forceps.  The  photograph  shows  the  linear  incision  made  by 
this  instrument  and  the  manner  in  which  the  latter  should  be  used.  The  instnmient  is  about  to  start 
a  new  incision — one  that  branches  from  the  first  incision  near  its  inner  end.     (Original.) 

wall  of  the  sinus  is  removed  as  is  sufficient  to  enable  the  operator  to  explore 
the  whole  of  the  sinus  and  to  remove  thoroughly  the  septa  and  all  of  the  mucous 
membrane.  In  the  case  of  a  small  sinus  this  means  that  the  whole  of  the  front 
wall,  except  the  part  left  for  a  bridge,  is  taken  away;  but  in  a  large  sinus  it  is 
seldom  necessary  to  remove  more  than  one-half  of  the  anterior  wall.  It  is  imper- 
ative to  remove  not  only  the  internal  part  of  the  floor  of  the  sinus  where  it 
merges  into  the  opening  of  the  naso-frontal  duct,  but  also  the  outer  portion 
which  overhangs  the  orbit. 
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Detailed  Description  of  the  Operation. — The  dimensions  of  the  sinus,  we  will 
assume,  have  been  determined  previously  by  the  x-ray  plate.  Suppose,  for  the 
sake  of  example,  that  this  shows  the  sinus  to  be  a  large  one.  As  the  first 
step,  the  choana  is  tamponed  through  the  nose,  and  the  nose  itself  is  plugged 
up  to  the  middle  turbinate.  An  incision  is  made  through  the  skin  the  whole 
length  of  the  centre  of  the  eyebrow  and  carried  down  the  side  of  the  nose  along 
the  outer  border  of  the  nasal  bone  to  its  lower  edge.  The  skin  over  the  front 
face  of  the  sinus  is  dissected  free.  A  quarter  of  an  inch  above  the  rim  of  the 
orbit  an  incision  is  made  through  the  subcutaneous  tissues  and  the  periosteum 


Outline  of  Orbital  attachment  of 
Over-  the  frontal  the  pulley  of  the  superior 
hang,     sinus.  oblique  left  intact.* 


—    Opening  in  anterior  wall. 


Ethmoidal  opening  carried  to 
the  top  of  the  internal 
angular  process. 


Fig.  130.— The  Operation  Used  by  the  Writer. 

down  to  the  bone,  and  carried  outward  parallel  with  the  edge  of  the  orbit. 
Above  this  incision  the  periosteum  and  the  subcutaneous  tissues  are  stripped 
from  the  whole  of  the  front  face  of  the  sinus  and  retracted  strongly  forward 
and  upward.  A  little  to  the  outer  side  of  the  median  line,  at  the  inner  end  of 
the  periosteal  incision,  a  small  opening  is  chiselled  into  the  sinus,  and  the  size 
of  the  latter  verified  with  a  probe.  The  exploratory  incision  is  then  made 
large  enough  to  admit  the  De  Vilbiss  bone-cutting  forceps  (Fig.  129),  and  a 
line  is  cut  through  the  front  wall  of  the  sinus  (following  the  periosteal  inci- 
sion) to  within  a  quarter  of  an  inch  of  the  outer  limit  of  this  cavity.  This  in- 
cision should  be  at  least  a  quarter  of  an  inch  above  the  rim  of  the  orbit  and 
*  The  author  no  longer  leaves  this  part  of  the  floor  of  the  sinus,  but  takes  away  all  of  the  floor. 
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parallel  with  it.  AVitli  rongeur  and  chisel  an  oblong  opening  is  made  in  the 
front  wall  of  the  sinus  large  enough  to  enable  the  operator  to  explore  the  whole 
of  the  sinus  and  to  remove  thoroughly  the  septa  and  all  of  the  mucous  mem- 
brane. Xo  matter  how  much  of  the  front  wall  may  have  to  be  taken  away 
for  the  purpose,  the  opening  should  be  large  enough  to  render  these  procedures 
possible.  In  a  large  sinus  it  will  be  found  necessary,  in  order  to  accomphsh 
these  two  things,  to  remove  a  little  more  than  one-half  of  the  front  wall.  Above 
the  opening  a  little  of  the  front  wall  is  left  as  a  rim  or  overhang.  Both  to  the 
outside  of  the  opening  and  below  it  as  well  some  of  the  front  wall  is  left  as  an 
overhang.  (Fig.  130.)  The  object  of  leaving  the  overhang  is  to  provide  a  bridge 
for  supporting  the  skin  of  the  forehead  and  to  minimize  the  deformity  which 


Killian's  bridge. 


Author's  bridge. 


The  amount  of  bone 
removed  in  the  re- 
gion of  the  internal 
angular  process  by 
Killian. 


The  amount  of  bone 
removed  in  the  re- 
gion of  the  internal 
angular  process  by 
the  author. 


Fig.  131.— Photograph  Showing  the  Position  of  the  Bridge  in  the  Opieration  Used  by  the  Writer. 
The  upper  part  of  the  ascending  process  of  the  superior  maxilla  has  not  been  removed.  In  the  optera- 
tion  this  is  taken  away  in  order  to  get  at  the  internal  angular  process  of  the  frontal  bone  so  that 
this  may  be  removed  from  below  upward. 


results  from  its  falling  in.  Unless  enough  of  an  overhang  can  be  left  to  pre- 
vent the  skin  from  attaching  itself  to  the  posterior  wall  of  the  sinus  and  thus 
establishing  a  non-chaining  pocket  under  the  overhang,  no  overhang  should  be 
left.  My  experience  has  been  that  in  sinuses  of  moderate  size  a  sufficient  over- 
hang can  be  left  to  prevent  the  production  of  pockets.  In  a  sizable  sinus  it 
is  easy  to  leave  an  overhang  which  is  so  large  that  there  is  no  possibility  of 
trouble.  The  long  axis  of  the  opening  in  the  front  wall  of  the  sinus  should 
be  parallel  with  the  orbital  rim,  so  that  the  furrow  made  by  the  sinking  of  the 
skin  re-enforces  the  natural  prominence  of  the  superciliary  ridge.  In  a  small 
sinus  no  overhang  is  left  at  the  superior  angle  of  the  front  wall,  and  the  skin 
is  allowed  to  fall  back  and  to  obliterate  as  much  of  the  sinus  as  it  will.     In  a 
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sinus  of  moderate  size,  where  the  overhang  method  is  employed,  the  deformity 
is  less  than  by  any  other  method.  Occasionally,  even  in  a  large  sinus,  the 
deformity  is  so  shght  as  to  be  barely  noticeable. 

After  a  sufficient  opening  has  been  made  in  the  front  wall  and  the  interior 
of  the  sinus  has  been  thoroughly  dealt  with,  the  lower  part  of  the  skin  incision 
over  the  internal  angular  process  of  the  frontal  bone  and  along  the  outer  border 
of  the  nasal  bone  is  carried  through  the  periosteum.  At  the  root  of  the  internal 
angular  process  of  the  frontal  bone,  for  a  distance  of  a  quarter  of  an  inch  above 


Fig.  132. — The  Periosteum  has  been  Elevated  from  the  Lachrymal  Bone  and  the  Os  Planum,  and 
the  Elevator  is  Carried  Upward  and  Outward  until  it  is  Stopped  by  the  Pulley  of  the  Superior  Oblique 
Muscle.  Unless  excessive  force  is  used  the  resistance  of  the  pulley  is  sufficient  to  bring  the  instrument 
to  a  halt.     (Original.) 


the  rim  of  the  orbit,  the  subcutaneous  tissue  and  the  periosteum  are  not  cut 
through.  At  this  point  the  bridge  is  to  be  made.  Killian  makes  the  bridge 
out  of  the  upper  half  of  the  internal  angular  process.  (Fig.  131.)  In  this  opera- 
tion the  bridge  is  made  a  little  higher  and  entirely  from  the  superciliary  ridge. 
The  periosteum  is  left  on  the  bridge  in  order  that  it  may  have  sufficient  nourish- 
ment. A  number  of  times,  however,  I  have -seen  it  destroyed,  and  yet  no  harm 
resulted.  The  periosteum  is  now  removed  from  the  outer  half  of  the  nasal 
bone,  the  ascending  process  of  the  superior  maxilla,  and  the  lower  half  of  the 
internal  angular  process  of  the  frontal  bone.  The  lachrymal  sac  is  turned  from 
its  bed  partly  by  blunt  dissection  with  a  small  curette  or  a  small  periosteal 
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elevator  curved  on  the  flat,  and  partly  by  sharp  dissection.  The  field  should 
be  rendered  as  bloodless  as  possible  and  the  dislodging  of  the  sac  should  not  be 
hurried.  I  have  had  subsequent  trouble  with  the  lachrymal  sac  in  only  two 
instances,  and  in  those  cases  the  trouble  lasted  for  only  a  few  weeks.  The  sac 
is  turned  from  its  bed  until  the  bottom  of  the  groove  in  which  it  hes  is  fully 
exposed.  Unless  the  elevator  is  held  parallel  with  the  inner  wall  of  the  orbit 
it  is  very  easy  to  perforate  the  lachrymal  bone.  No  harm  results  from  this; 
it  simply  causes  some  delay  in  the  dissection  of  the  periosteum  over  the  os  planum. 


Fig.  133. — Elevating  the  Periosteum  from  the  Roof  of  the  Orbit.  The  photograph  shows  how 
the  pulley  of  the  superior  oblique  muscle  is  dislocated  fonvard  when  the  periosteum  is  displaced,  but 
remains  attached  to  the  rim  of  the  orbit.     (Original.) 

The  lachrymal  sac  comes  out  of  its  bed  somewhat  slowly,  but  the  periosteum 
over  the  os  planum  is  easily  and  quickly  separated  from  the  underlying  bone. 
In  the  same  vertical  line  with  the  lachrymal  sac,  or  thre€>-quarters  of  an  inch 
from  the  median  Hne,  at  the  upper  part  of  the  inner  wall  of  the  orbit,  the  periosteal 
elevator  encounters  the  resistance  of  the  pulley  of  the  superior  oblique  muscle, 
and  the  further  elevation  of  the  periosteum  from  the  rim  of  the  orbit  is  stopped. 
The  pulley  will  stand  considerable  pressure  without  being  detached,  and  readily 
brings  the  elevator  to  a  halt  unless  excessive  force  is  employed.     (Figs.  132, 
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133,  134,  and  135.)     The  periosteum  is  next  elevated  from  the  roof  of  the  orbit 
over  an  area  corresponding  to  the  floor  of  the  frontal  sinus. 

The  lachrymal  sac  and  the  globe  of  the  eye  are  now  retracted  outward  and 
held  in  this  position.     The    point   of  the  countersink  which  comes  with  the 


Anterior  half  of  superior 

oblique  muscle.  Pulley. 


Fig.  134. — Dissection  of  the  Anterior  Half  of  the  Superior  Oblique  Muscle.     (Original.) 


Fm.  135. — Malleable  Eye  Retractor  with  Eye  Shield,  for  Retracting  the  Eye  in  the  Killian 
Operation.  (Original.)  As  the  handle  can  be  bent,  it  can  be  made  to  lie  against  the  cheek,  out  of 
the  way  of  the  operator. 
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Krause  set  of  burrs  is  placed  in  the  middle  of  the  ascending  process  of  the 
superior  maxilla,  and  a  start  is  made  preparatory  to  the  use  of  the  burr.  A 
burr  is  then  placed  in  the  notch  made  for  it  and  driven  through  the  bone. 
(Fig.  125.)  The  opening  in  the  bone  should  never  be  large  enough  to  extend 
through  the  side  of  the  nasal  bone  to  the  bridge  of  the  nose.  If  this  is  done, 
not  only  will  the  skin  over  the  side  of  the  nose  pit,  but  the  bridge  of  the  nose 
will  fall.  \\Tiere  the  ascending  process  of  the  superior  maxilla  is  of  good  size 
the  opening  should  extend  upon  the  nasal  bone  but  little. 

A  right-angled  punch  is  placed  in  the  opening  made  by  the  burr,  and  the 
stump  of  the  ascending  process  of  the  superior  maxilla  is  levelled  to  the  bottom 


Fig.  136. — The  Photograph  Shows  the  Manner  of  Removing   the  Upper  Part  of  the  Internal  Angular 
Process  of  the  Frontal  Bone  by  Means  of  Right-angled  Punch.      (Original.) 

of  the  lachrymal  groove.  (Figs.  136,  137,  and  138.)  Then  the  punch  is  tui-ned 
upward  and  the  internal  angular  process  of  the  frontal  bone  is  bitten  away  up 
to  the  level  of  the  rim  of  the  orbit.  It  is  a  vital  part  of  the  operation  to  remove 
the  lower  part  of  the  internal  angular  process  of  the  frontal  bone  at  the  point 
where  the  tip  of  the  ascending  process  of  the  superior  maxilla  articulates  with  it. 
From  the  naso-frontal  duct  forward,  the  floor  of  the  frontal  sinus  overhangs  the 
inner  part  of  the  orbit.  The  amount  of  the  overhang  varies  with  the  size  of  the 
sinus.  From  the  duct  forward,  the  floor  of  the  frontal  sinus  is  made  first  by 
the  apex  of  the  ascending  process  of  the  superior  maxilla  and  then  by  the  root 
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of  the  nasal  bone.  The  tip  of  the  ascending  process  of  the  superior  maxilla 
articulates  with  the  under  surface  of  this  overhang.  Except  in  very  large  sinuses 
the  posterior  edge  of  the  ascending  process  of  the  superior  maxilla  makes  the 
anterior  boundary  of  the  duct  of  the  sinus.  In  order  to  en- 
large the  duct  forward  and  to  do  away  with  the  overhang 
made  by  the  floor  of  the  sinus  in  front  of  the  duct,  it  is 
necessary  to  remove  the  top  of  the  ascending  process  of  the 
superior  maxilla  and  the  portion  of  the  internal  angular 
process  of  the  frontal  bone  which  articulates  with  it.  The 
greater  the  extent  to  which  the  internal  angular  process  of 
the  frontal  bone  is  removed,  the  larger  the  opening  from  the 
sinus  into  the  nose  becomes.  (Figs.  131  and  138.)  In  a 
sinus  with  a  saucer-shaped  floor  the  naso-frontal  duct  is 
placed  so  far  back  that  it  is  necessary  to  chisel  into  the  sinus 
at  the  top  of  the  ascending  process  of  the  superior  maxilla, 
because  the  rectangular  forceps  cannot  get  a  bite.  The 
sinus  once  entered  at  thie  point,  the  rest  of  the  floor  back 
to  the  duct  is  removed  either  with  the  forceps  or  with 
the  chisel.  It  is  often  useful  to  keep  a  probe  in  the  duct  to 
serve  as  a  guide  as  the  floor  is  being  removed  back  to  it. 
The  internal  angular  process  of  the  frontal  bone  is  next 
removed  to  the  middle  line,  flush  with  the  septum.   For  this 


Fig.  137.  — Bone 
Punch  for  Working 
About  the  Stump  of  the 
Ascending  Process  of  the 
Superior  Maxilla  and  for 
Removing  the  Internal 
Angular  Process  of  the 
Frontal  Bone.    (Cittelli.) 


Naso-frontal  duct. 


Upper  surface  of  the  tip 
of  the  ascending  process 
of  the  superior  maxilla. 


Na.sal  bone 


Fio.  138. — A  Horizontal  Section  of  the  Skull,  Giving  a  View  of  the  Frontal  Sinuses  from  Above. 
(Original  drawing,  showing  the  parts  reduced  to  three-quarters  their  natural  size.) 

On  the  floor  of  the  frontal  sinus  may  bo  seen  the  location  of  the  tip  of  the  a.scending  process  of  the 
superior  maxilla  and  the  upper  end  of  the  na.sal  bone  which  articulates  with  it.  The  drawing  also 
shows  how  the  ascending  process  of  the  superior  maxilla  constitutes  the  anterior  boundary  of  the 
naso-frontal  duct. 
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the  chisel  is  necessary.  The  bridge  of  bone  which  is  left  for  the  purpose  of  pre- 
venting deformit}^  is  made  out  of  the  superciliary  ridge,  its  lower  edge  being  at 
the  level  of  the  supra-orbital  notch;  that  is,  at  the  level  of  the  upper  edge  of 
the  orbit.  Thus,  the  whole  of  the  internal  angular 
process  of  the  frontal  bone  is  taken  away.  The 
bridge  which  is  left  should  be  as  wide  as  it  possibly 
can  be,  never  less  than  a  quarter  of  an  inch. 

Except  in  large  sinuses  the  posterior  edge  of 
the  ascending  process  of  the  superior  maxilla  is 
the  anterior  border  of  the  duct  of  the  frontal  sinus. 
Therefore,  it  is  the  surest  guide  to  a  small  sinus. 
By  remo^'ing  the  laduymal  bone  and  passing  a 
cur^-ed  probe  upward  and  forward  round  the  tip  of 
the  ascending  process  of  the  superior  maxilla  (see 
Fig.  119),  the  sinus  can  best  be  found. 

With  thin-bladed  bone  forceps,  Uke  the  Jansen 
forceps  used  for  submucous  resection  of  the  sep- 
tum, the  laclirjTnal  bone  and  the  anterior  half 
of  the  OS  planum  are  removed  as  far  back  as  the 
anterior  ethmoidal  vessels,  (Fig.  127.)  Until  the 
landmarks  become  clear  it  is  well  to  remove  the  os 
planum  from  below  upward.  The  duct  of  the 
frontal  sinus  comes  dovsn  through  the  anterior  ethmoidal  cells,  just  to  the 
inside  of  the  lachrymal  bone.  By  removing  the  laduymEd  bone  and  the 
anterior  part  of  the  ethmoidal  labyrinth  the  duct  of  the  sinus  is  destroyed  and  a 
large  open  space  is  left  in  its  place. 

The  floor  of  the  frontal  sinus,  as  it  extends  outward  over  the  orbit,  is  now 
to  be  dealt  with.  The  os  planum  is  followed  upward  and  outward  with  a  pair 
of  curved  bone  forceps,  and  the  part  of  the  floor  just  within  the  supra-orbital 
notch  is  removed.  (Figs.  138  and  139.)  The  removal  of  the  rest  of  the  floor 
should  be  accomplished  by  working  from  above,  chiselUng  from  the  sinus  down 
into  the  orbit.  ^^Tiere  the  sinus  has  an  orbital  prolongation  the  upper  edge  of 
the  OS  planum  should  be  followed  back  to  the  limit  of  this.  The  larger  the  orbital 
prolongation,  the  larger  the  opening  which  can  be  made  from  the  sinus  into  the 
nose.  In  attempts  to  obUterate  the  frontal  sinus  an  orbital  prolongation  is  not 
a  help,  as  it  is  in  this  case,  but  a  hindrance.  (Figs.  110, 141,  and  142.)  At  times 
an  ethmoidal  cell  projects  like  a  mound  upward  and  outward  over  the  pos- 
terior part  of  the  orbit.  The  posterior  wall  of  the  orbital  prolongation  of  the 
frontal  sinus  constitutes  the  anterior  wall  of  such  an  ethmoidal  cell.  The  floor  of 
the  frontal  sinus  makes  the  anterior  part  of  the  floor  of  the  orbit,  and  the  ethmoidal 
cell  makes  the  posterior  part.  Such  an  ethmoidal  cell  can  be  recognized  and  dealt 
with  only  by  following  the  os  planum  upward  and  outward. 


Fig.  139. — Bayonet-shaped  Bone 
Forceps.  (Jansen.)  This  instru- 
ment is  useful  for  ^e^lo^^ng  the 
OS  planum  and  the  inner  part  of 
the  floor  of  the  orbit. 


144 


AMERICAN  PRACTICE  OF  SURGERY. 


It  is  better  to  remove  the  middle  turbinate  under  cocaine  before  the  operation 
upon  the  sinus  is  begun.  If  this  has  not  been  done  the  operator  should  push 
the  middle  turbinate  upward  and  outward  into  the  operative  field.  The  tur- 
binate tends  to  he  against  the  septum.  The  operator  should  remember  that 
he  is  working  at  a  higher  level  than  the  body  of  the  turbinate.     It  is  therefore 

easily  possible  to  leave  the 
greater  part  of  the  turbinate 
in  place  if  this  point  is  not 
borne  in  mind.  The  poste- 
rior ethmoidal  cells  are  cu- 
retted out  by  following  the 
posterior  part  of  the  os  pla- 
num backward.  Occasion- 
ally an  ethmoidal  cell  runs 
backward  to  the  outside  of 
the  sphenoidal  sinus  and 
parallel  with  it.  This  cell 
may  be  as  large  as  the  cavity 
of  the  sphenoidal  sinus  itself 
and  may  therefore  be  mis- 
taken for  it.  In  order  to 
make  sure  that  this  does  not 
happen,  the  curette  should 
be  carried  backward,  the 
sei)tum  being  taken  as  a 
guide.  If  this  falls  into  a 
new  cavity,  the  first  one  was 
an  ethmoidal  cell,  the  second 
the  sphenoidal  sinus.  When 
it  can  be  done  easily  it  is 
better  to  explore  the  sphe- 
noidal sinus  after  the  eth- 
moidal cells  are  removed. 
The  cribriform  plate  projects 
downward  like  a  mound  to 
within  an  eighth  of  an  inch 
of  the  inner  canthus,  and  in  doing  this  it  makes  a  rib  which  projects  into  the 
upper  part  of  the  nose  to  the  outside  of  the  olfactory  slit.  The  projection  which 
it  makes  might  be  easily  opened  with  forceps  or  curette  if  any  work  is  done 
at  the  level  of  the  top  of  the  septum.  For  this  reason  all  work  centres  about 
the  OS  planum. 

The  vital  points  in  the  radical  frontal-sinus  operation  are  the  removal  of  the 


Fig.  140. — The  Photograph  Shows  the  Method  of  U.'sing  the 
Bayonet-.shapt'd  Rongeur  (.see  Fig.  139)  for  the  Removal  of  the 
Inner  Part  of  the  Roof  of  the  Orbit,  where  it  Constitutes  the 
Floor  of  the  Frontal  Sinus.     (Original.) 
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whole  of  the  floor  and  the  removal  of  the  whole  of  the  internal  angular  process 
of  the  frontal  bone.  The  thorough  removal  of  the  internal  angular  process  I 
believe  to  be  of  supreme  importance.  It  has  been  customary-  to  take  away  only 
the  lower  part  of  it.  not  the  whole.  By  no  other  procedure  can  the  naso-frontal 
duct  be  dealt  with  so  satisfactorily.  The  frontal  sinus  is  packed  with  a  small  strip 
of  gauze,  and  the  skin  incision  is  closed  except  at  the  inner  end.  where  two  pro\'i- 
sional  sutures  are  left  at  the  point  where  the  packing  comes  out.  The  ethmoidal 
region  and  the  nose  are  packed  with  a  single  strip  of  gauze.     All  packing  is  covered 


Fig.  141. 

Fig.  141. — The  Killian  Operation.  (Original.)  1,  Eye  retracted  outward  ;  2,  stump  of  the 
ascending  process  of  the  superior  maxilla  and  the  posterior  part  of  the  os  planum.  The  anterior  part 
has  been  removed  ;  3,  etlvmoidal  cell  (see  Fig.  96)  rising  up  hke  a  mound  over  the  pKJsterior  part  of 
the  orbit;  4.  anterior  face  of  this  etlunoidal  cell;  5,  frontal  sinus. 

The  drawing  shows  how  it  is  jKJssible,  by  following  the  os   planum  upward  and  backward,  to 
recognize  an  etlunoidal  cell  which  is  protruding  like  a  mound  over  the  roof  of  the  orbit  pHjsteriorly, 
and  to  ojjen  it.     By  approaching  such  a  cell  through  the  frontal  sinus  the  anterior  wall  of  the  cell 
would  apjjear  to    be  the  posterior  wall  of  the  frontal  sinus  and  therefore  the  anterior  wall  of  the  . 
cranial  cavity,  and  no  operator  would  care  to  open  through  it. 

Fig.  142. — Diagram  to  Illustrate  how  an  Ethmoidal  Cell  (7)  May  overlie  the  Posterior  Part  of 
the  Orbit.  (Original.)  Such  a  cell  would  have  a  common  wall  with  the  frontal  sinus  (4>.  The 
posterior  wall  of  the  frontal  sinus  is  the  anterior  wall  of  such  a  cell  (7).  Only  in  the  fronto-ethmoidal 
operation  could  such  a  cell  be  dealt  with. 

The  figure  is  drawn  from  a  sp)ecimen  on  which  the  Killian  op)eration  had  been  done  1,  The  pos- 
terior part  of  the  septum;  2,  the  stump  of  the  ascending  process  of  the  superior  maxilla;  3,  the 
dark  area  represents  the  space  left  by  the  removal  of  the  lachrjinal  bone  and  the  anterior  half  of  the 
OS  planum ;  4.  the  frontal  sinus  opened  from  below ;  5,  the  ridge  formed  bj-  the  projecting  downward 
of  the  cribriform  plate ;  6,  the  roof  of  the  olfactor\- fissure ;  7,  ethmoidal  cell  overlying  the  jKJSterior 
part  of  the  orbit. 

Only  by  following  up  the  os  planum  from  below  would  it  be  possible  to  recognize  such  a  cell  (7) 
and  to  open  and  drain  it.  As  the  cribriform  plate  projects  downward  (5)  in  a  ridge  near  the  septum, 
it  is  not  safe  to  work  about  the  upjjer  part  of  the  septum  for  fear  of  perforating  this  ridge.  All  work 
should  have  the  os  planum  as  a  guide.     It  is  safe  to  follow  this  up,  but  not  the  septum. 


with  Cargile  membmne.  The  ethmoidal  packing  is  adjusted  in  its  place  by  forceps 
placed  in  the  ethmoidal  wound,  and  the  packing  is  pressed  away  from  the  stump  of 
the  ascending  process  of  the  superior  maxilla  so  that  it  shall  not  catch  on  this  when 
it  is  removed  and  leave  behind  a  piece  of  gauze  to  act  as  a  foreign  body.  The 
nasal  packing  is  made  of  one  strip  so  that  no  gauze  shall  be  lost  in  the  nose.  The 
packing  is  brought  down  to  the  vestibule.  The  sutures  used  are  horsehair 
alternating  with  fine  silkworm  gut.  A  conical  plug  of  gauze  is  placed  in  the 
inner  angle  of  the  orbit  over  the  lachrymal  sac,  in  order  to  force  this  back  into 
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its  place.  The  eyebrow  and  the  eyelids  are  smeared  with  sterile  vaseline,  and 
a  snug  bandage  is  appHed. 

The  After-Treatment. — From  the  moment  when  the  patient  comes  out  from 
under  the  influence  of  the  anesthetic  the  tongue  should  receive  constant  care. 
On  the  day  following  the  operation  the  nasal  packing  is  removed,  and  on  the 
second  day  after  the  operation  the  packing  is  removed  from  the  sinus,  the  latter 
is  washed  free  from  clots,  and  the  provisional  sutures  are  tied.  The  eye  is  washed 
daily  with  warm  boracic-acid  solution,  and  the  lids  are  anointed  with  a  one-per- 
cent corrosive  ointment.  Operative  oedema  of  the  lids  generally  closes  the  eye 
for  three  or  four  days.  The  middle  meatus  should  be  watched  with  great  care. 
On  the  second  day  it  should  be  cleaned  out  with  forceps  and  swab.  The  nose 
is  to  be  sprayed  with  an  alkaline  spray  twice  a  day.  A  part  of  the  stitches  are 
removed  on  the  third  day,  and  the  remainder  on  the  sixth  day.  The  head  band- 
age is  then  replaced  by  a  cocoon.  The  patient  can  leave  the  hospital  in  from 
ten  days  to  two  weeks.  Early  and  constant  care  of  the  middle  meatus  is  the 
price  which  it  is  necessary  to  pay  for  a  successful  operation. 

If  the  ethmoidal  region  has  been  extensively  cleared  out  there  will  be  con- 
siderable crusting  for  some  weeks  (three  to  six).  The  crusting  gradually  dis- 
appears under  the  use  of  argyrol  (twenty-five  per  cent  to  fifty  per  cent) .  It  may 
be  some  months  before  the  discharge  entirely  ceases.  This  is  to  be  expected, 
because  the  raw  surfaces  made  by  the  operation  are  so  extensive  that  a  con- 
siderable time  is  required  for  new  mucous  membrane  to  cover  them  over. 

Complications. — The  smaller  the  sinus  and  the  smaller  the  opening  which  it 
is  possible  to  make  into  the  nose,  the  greater  the  care  which  it  is  necessary  to  take 
in  order  to  maintain  drainage.  Blood-clot  and  tags  of  middle  turbinate  are  the 
things  which  give  trouble.  If,  in  the  case  of  a  large  sinus,  it  becomes  necessary 
to  reopen  the  brow  incision  on  account  of  poor  drainage,  it  should  be  possible, 
after  irrigating  the  sinus  for  a  few  days  and  cleaning  out  the  middle  meatus  more 
thoroughly,  to  close  the  sinus  again.  In  a  small  sinus,  however,  granulations 
spring  up  so  rapidly  that  it  may  become  necessary  to  obliterate  the  sinus  by 
means  of  granulations.  The  complication  which  every  operator  dreads  is  men- 
ingitis from  injury  of  the  cribriform  plate.  No  work  should  be  done  about 
the  upper  edge  of  the  septum,  because  here  the  cribriform  plate  projects  down- 
ward to  receive  it.  The  posterior  internal  angle  of  the  duct  of  the  sinus  is  also 
in  contact  with  the  cribriform  plate.  Therefore  no  curetting  should  be  done 
in  this  region.  All  work  should  be  confined  to  the  upper  antl  the  lower  parts  of 
the  OS  planum  and  to  the  internal  angular  process  of  the  frontal  bone.  The 
only  harm  which  can  be  done  in  that  region  is  the  possible  removal  of  the  attach- 
ment of  the  pulley  of  the  supcM'ior  ol)li(iue  nuiscle.  If  the  lachrymal  sac  is  torn 
or  becomes  infected,  the  tear  duct  becomes  blocked.  Should  this  prove  to  be 
permanent  the  sac  will  have  to  be  extirpated,  but  the  necessity  for  this  step 
ought  not  to  be  decided  ui)on  until  at  least  six  months  shall  have  elapsed.     No 
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probing  should  be  undertaken,  because  the  sac  has  lost  a  part  of  its  bony  wall, 
and  consequently  there  is  nothing  which  can  serve  to  guide  the  probe.  Argj-rol 
(twenty-five  per  cent  to  fifty  per  cent),  dropped  into  the  eye  once  daily,  is  often 
of  use.  The  infection  in  the  sac  may  be  kept  up  by  the  concUtion  in  the  nose. 
If  such  be  the  case,  improvement  may  be  expectetl  only  as  the  nasal  condition 
improves. 

Proper  Method  of  Procedure  in  the  Case  of  a  Small  Sinus. — If  the 
frontal  sinus  does  not  extend  into  the  brow  far  enough  to  permit  an  opening 
to  be  made  in  the  front  wall  and  still  leave  a  bridge  above  the  imier  end  of  the 
rim  of  the  orbit,  no  opening  should  be  made  in  the  upper  part  of  the  front  wall 
of  the  sinus,  but  the  sinus  should  be  treated  from  below.  The  internal  angular 
process  of  the  frontal  bone  can  be  taken  away  without  deformity  resulting; 
but  if  the  front  wall  of  the  sinus  just  above  the  internal  angular  process  is  taken 
away,  without  lea\'ing  a  bridge  at  the  level  of  the  upper  edge  of  the  orbit,  notice- 
able deformity  results.  A  vertical  furrow  gives  greater  deformity  than  a  furrow 
which  is  pai'allel  with  the  superciliary  ridge.  WTien  the  operator  does  not  know 
the  size  of  the  frontal  sinus,  either  because  the  x-ray  plate  is  poor  or  because 
he  is  without  one,  the  ethmoidal  part  of  the  operation  should  be  done  first  and 
the  location  of  the  sinus  and  its  size  determined  from  below.  The  inferior 
method  of  approaching  the  sinus  can  be  used  for  exploring  the  sinus  when  the 
operator  wishes  to  find  out  its  condition.  A  normal  sinus  explored  from  below 
is  not  so  liable  to  infection  as  it  is  when  it  is  explored  through  the  front  wall. 

Operation. — The  operation  for  a  small  sinus  which  does  not  extend  into  the 
brow  far  enough  for  a  bridge  to  be  made,  is  the  operation  just  described  for  the 
ethmoidal  part  of  the  radical  frontal-sinus  operation.  TMiere  there  is  no  bridge 
to  be  left,  one  can  go  a  little  higher  than  the  internal  angular  process  of  the  frontal 
bone,  well  into  the  rim  of  the  orbit. 

Punctured  Wound  of  the  Frontal  Sinus.— In  a  simple  punctured  wound  of  the 
frontal  sinus  the  skin  wound  should  be  cleaned.  An  ice  bag  placed  over  a  thin 
bandage  might  have  some  effect  in  stopping  bleeding  in  the  sinus.  If  s}Tnptoms 
of  sepsis  appear  the  sinus  should  be  explored  and  a  large  opening  made  down 
into  the  nose.  If  it  is  not  possible  to  do  this,  the  inner  angle  of  the  floor  of  the 
sinus  should  be  removed  by  the  ethmoidal  route. 

Simple  Depressed  Fracture  of  the  Anterior  Wall  of  the  Frontal  Sinus. 
— In  a  simple  depressed  fracture  of  the  front  wall  of  the  frontal  sinus,  the  bone 
fragments  should  be  raised  into  place  by  making  an  incision  in  the  skin  and 
inserting  a  small  hook  under  the  fragments,  tf  this  can  be  done  without  pen- 
etrating the  mucous  membrane  of  the  sinus,  so  much  the  better.  An  at- 
tempt should  be  made  to  prevent  the  sinus  from  becoming  filled  with  blood, 
because  the  clot  which  forms  very  readily  becomes  septic. 

Compound  Depressed  Fracture  of  the  Frontal  Sinus. — In  a  compound 
depressed  fracture  of  the  frontal  sinus,  enough  bone  should  be  removed  to  allow 
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the  sinus  to  be  washed  clean.  Then  the  fragments  shoukl  be  raised  into  place 
and  the  sinus  lightly  packed  with  a  strip  of  gauze  covered  with  Cargile  membrane. 
This  is  to  be  removed  on  the  second  day,  and  the  cavity  of  the  sinus  again  washed 
out.  Great  care  is  necessary  in  dealing  with  the  duct  of  the  sinus,  especially 
if  it  is  a  small  one,  because  the  abraded  mucous  membrane  of  the  duct  is  very 
likely  to  give  trouble  through  closure  of  its  lumen.  After  the  packing  has  been 
removed,  the  sinus  should  be  washed  through  the  wound  for  a  day  or  two.  If 
the  sinus  does  not  become  infected,  the  skin  opening  may  be  allowed  to  close 
on  the  fifth  or  sixth  day. 


V.  THE  APPLIED  ANATOMY  AND  THE  DISEASES  OF  THE  ANTRUM. 


Anatomy. — The  antrum  is  formed  by  an  outgrowth  of  the  nasal  mucous 
membrane  at  the  fourth  month  of  foetal  life.  As  it  is  the  first  of  the  accessory 
sinuses  to  be  formed,  it  is,  naturally,  when  growth  is  complete,  the  largest.  At 
birth  it  is  of  about  the  size  and  shape  of  a  split  coffee  bean.  In  the  adult  it  occu- 
pies the  body  of  the  superior  maxilla.  The  cavity  of  the  sinus  has  the  form  of  a 
pyramid;  its  base  lies  inward  and  makes  one  half  of  the  outer  wall  of  the  nasal 
fossa;  the  apex  points  outward  and  upward  toward  the  malar  bone.  The  sinus 
does  not  attain  any  considerable  size  until  the  second  teeth  begin  to  erupt. 

From  this  time  forward  it  enlarges  rapidly. 
Faulty  eruption  of  the  teeth  influences  its 
growth  markedly. 

•Absence  of  the  Antrum. — The  antrum 
is  rarely  absent. 

Size. — The  two  antra  are  often  of  un- 
equal size,  but  it  is  not  common  to  have 
either  one  so  small  that  it  cannot  be 
found.  (Fig.  143.)  From  the  sixth  year 
on  to  puberty,  the  two  antra  may  en- 
large unequally.  When  this  occurs,  one 
side  of  the  hard  palate  is  higher  than 
the  other.  This  inequality  in  the  growth 
of  the  antra  is  a  prominent  cause  of  vomer  spurs  on  the  septum.  The  antrum 
enlarges  more  in  a  downward  direction  than  it  does  from  side  to  side.  The 
cubic  contents  of  the  normal  antrum  maybe  given  as  11  or  12  c.c. — that  is,  it 
holds  about  three  drachms  of  fluid.  In  some  instances  the  antrum  may  be 
twice  as  large  (25  c.c).  In  such  a  case  the  cavity  may  hold  an  ounce. 
Complete  Partitions. — Complete  partitions  arc  very  rare. 
Partial  Partitions. — The  antrum  often  has  partial  partitions.  These 
have  generally  to  do  with  the  tooth  roots,  and  so  are  found  on  the  floor 


Fig.  143. — This  Figure  Shows  Inequality 
In  the  Size  of  tlie  Two  Antra,  the  Left  An- 
trum Being  much  Smaller  than  the  Right. 
(Hajek.) 
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of  the  sinus.  Tliey  cross  the  sinus  from  side  to  side,  being  roughly  parallel 
with  the  anterior  face.  Tliese  partial  partitions  are  found  also  in  the  anterior 
internal  angle  of  the  sinus,  where  the  front  wall  joins  the 
inner  wall. 

The  Relation  of  the  Teeth  to  the  Antrum. — In 
infancy  the  molar  teeth  are  embetlded  in  the  tuberosity 
or  in  the  posterior  face  of  the  antrum.  All  the  rest  of  the 
teeth  ai'e  embedded  in  the  anterior  face.  As  the  tuber- 
osity grows  backward  and  downwai'd  the  molar  teeth  are 
brought  into  place.  (Fig.  144.)  Owing  to  defective 
growth  of  the  tuberosity,  the  third  upper  molar,  the  wisdom 
tooth,  occasionally  erupts  at  a  ^'icious  angle.  Through 
faulty  eruption  the  anterior  teeth  are  Uable  to  penetrate 
the  antrum.  Bony  cysts  may  form  about  the  sacs  of 
these  teeth. 

The  Walls  or  Faces  of  the  Antrum. — The  Anterior 
Face. — The  anterior  face  of  the  antrum  is  di^^ded  into 
two  fossse  by  the  vertical  ridge  made  b}'  the  canine  tooth. 
To  the  inside  of  tliis  and  below  the  nasal  notch  there  is  a 
small  depression  called  the  incisor  fossa.  (Fig.  145.)  The  incisor  teeth  are  below 
it.  To  the  outside  of  the  canine  tooth,  the  canine  fossa,  which  is  much  larger 
than  the  first  fossa,  occupies  the  rest  of  the  anterior  face.     Below,  this  fossa  corre- 


FiG.  144. —  Diagram 
to  Show  the  Change  in 
the  Position  of  the  Molar 
Teeth  as  They  Swing 
Down  into  Place  by  the 
backward  and  down- 
ward growth  of  the  tu- 
berosity of  the  antrum. 
The  third  or  last  molar 
is  the  wisdom  tooth. 
This  occasionally  does 
not  get  fully  into  place, 
and  erupts  in  such  a 
manner  as  to  require 
surgical  interference. 
(Keith.) 
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Fig.  145. — Right  Superior  Maxillary  Bone  a.«  Seen  from  the  Outer  Side.     (Quain.) 

-I)onds  to  the  incisor  tooth,  the  two  bicuspids,  and  the  first  molar.  The  bone 
in  the  centre  of  the  incisor  fossa  is  very  thin.  In  the  upper  part  of  the  anterior 
face,  an  eighth  of  an  inch  below  the  middle  of  the  lower  rim  of  the  orbit,  there 
is  a  sizable  foramen  through  wliich  the  infra-orbital  nerve  and  artery  reach  the 
tissues  of  the  cheek. 
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Fig.  146.— a  Small  Canal 
through  the  Anterior  Face 
of  the  Antrum.  Through 
such  a  canal  sepsi.s  from  a 
tooth  might  infect  the 
tissues  of  the  cheek  at  the 
inner  angle  of  the  eye  and 
simulate  an  abscess  of  the 
lachrymal  sac.  (Sieur  and 
Jacob.) 


The  Posterior  Face. — The  posterior  face  of  the  antrum  is  thick  and  rough 
and  ends  below  in  a  rounded  projection  called  the  tuberosity.  This  face  has 
a  few  small  openings  for  the  posterior  dental  nerves,  which  spring  from  the 
superior  maxillary  nerve  as  it  bridges  across  the  spheno- 
maxillary fossa.     (Fig.  147.) 

The  Siiperior  Face. — The  superior  face  of  the  antrum 
makes  the  greater  part  of  the  floor  of  the  orbit.  Like 
the  anterior  face,  it  is  thin  and  easily  perforated.  Run- 
ning forward  in  the  middle  of  this  face  there  is  a  gutter 
for  the  infra-orbital  nerve.  Half-way  to  the  anterior  edge 
of  the  superior  face  this  gutter  becomes  a  closed  canal. 
The  Inferior  Face. — The  inferior  face  of  the  antrum 
is  more  of  a  thick  ridge  than  a  face.  It  is  the  base  of 
the  alveolar  process  and  merges  into  it.  The  alveolar 
process  supports  the  teeth.  The  floor  of  the  antrum 
usually  extends  forward  to  the  first  bicuspid.  Occa- 
sionally the  floor  barely  covers  the  three  molars. 

The  Internal  Face  or  the  Base  of  the  Antrum. — The  base 
of  the  antrum,  seen  from  within  this  cavity,  is  quadri- 
lateral. Running  from  the  anterior  superior  angle  downward  to  the  middle  of 
the  posterior  side  of  this  face  is  an  oblique  line  which  represents  the  attachment  of 
the  inferior  turbinate.  (Figs.  148, 149,  and  150.)  The  attachment  of  the  inferior 
turbinate  divides  the  base  of 
the  antrum  into  two  triangles 
— an  upper  triangle  which  is 
opposite  the  middle  meatus, 
and  a  lower  triangle  which  is 
opposite  the  inferior  meatus. 
In  the  anterior  superior  part 
of  the  upper  triangle  is  situated 
the  drainage  opening  of  the 
sinus  —  the  ostium.  From 
the  ostium  backward  the  rest 
of  this  triangle  is  membra- 
nous. The  antrum  drains 
b(!st  when  the  person  is  lying 
down  and  the  head  is  resting 
on  its  side.  In  the  upright 
position  of  the  body  tlie  antrum  can  be  made  to  drain  by  bending  the  head 
forward  and  sharply  to  the  opposite  side. 

A  curette  passed  into  the  nose  through  the  ostium  would  strike  the  bottom 
of  the  ethmoidal  labyrinth.     (Figs.  67  and  75.)     If  it  should  be  carried  directly 


r"io.  147. — Right  Superior  Maxillary   Hone 
tlie  Inner  Hide.     ((>uain.) 


Seen    from 
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[backward  through  the  upper  part  of  the  membranous  area  of  the  superior  triangle 

it  would  strike,  in  order,  the  ethmoidal  bulla,  the  posterior  cells,  and  then  the 

rent  wall  of  the  sphenoidal  sinus.     In  the  anterior  part  of  the  inferior  triangle 


Fig.  148. — Sagittal  Section  of  the  Facial  Portion  of  the  Skull.     Tliis  section  shows  the  inner  wall 
of  the  antrum  and  the  speno-maxillary  fossa.     (Quain.) 


[Antra!  prolonga- 
tion of  the  sphe- 
noidal  sinus. 
(See  page  178. ) 


Membranous  area. 


Ostium  with  a  fold 
of  mucous  mem- 
brane back  of  it. 


Swelling  made  by 
the  lachrymal 
canal. 


Line  of  the  attachment  of  the  inferior  turbinate. 


Fig.  149. — The  Inner  Wall  or  Base  of  the  Antrum  as  Seen  from  witliin  the  Cavity.     (Original.) 

(Three-fourths  natural  size.) 

Fthere  is  an  oblique  swelling  made  by  the  projection  outward  of  the  lachrymal 
^canal.  In  front  of  this  the  wall  of  the  antrum  is  thick,  because  at  this  point 
it  is  made  by  the  thick  root  of  the  ascending  process  of  the  superior  maxilla. 
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Shadow  given  by  the  attachment  of  the  inferior  turbinate. 

Fig.  150. — The  Inner  Wall  of  the  Antrum  as  Seen  from 
within  the  Cavity.  (Original.)  (Four-fifths  natural  size.) 


In  a  backward  direction  from  the  lachrymal  duct  the  wall  of  the  inferior  trian- 
gle grows  thin,  especially  at  its  upper  limit  close  to  the  attachment  of  the  inferior 
turbinate. 

The  Internal  Face  of  the  Base  of  the  Antrum  Seen  from  the  Nose. — Looked  at  from 

the  nose  the  internal  face  of  the  antrum  is  seen  to  constitute  the  outer  wall  of  the 

Membranous  area  InfeHor  mcatus  and  the  lower  half 

of  the  outer  wall  of  the  middle 
meatus.  The  inferior  turbinate 
runs  horizontally  across  the  lower 
part.  The  middle  turbinate  hides 
the  upper  part.  (Fig.  151.)  When 
this  is  removed  the  markings  on 
the  upper  part  of  the  inner  wall 
of  the  antrum  can  be  seen.  These 
are  the  lower  end  of  the  unciform 
groove,  with  the  ostium  hidden  in 
it,  and  the  membranous  area  of 
the  inner  wall,  which  extends 
backward  from  this.  Beginning  at 
its  upper  limit,  and  overhanging 
the  upper  edge  of  the  inner  wall, 
is  the  ethmoidal  labyrinth.  The  membranous  area  of  the  inner  wall,  there- 
fore, can  be  used  as  an  approach  to  the  ethmoidal  cells. 

The  Interior  of  the  Axtrum. — The  dental  nerves  spring  from  the  infra- 
orbital nerve  as  it  runs  partly 
in  the  floor  of  the  orbit  and 
partly  in  the  roof  of  the  antrum. 
(Fig.  152.)  Small  channels  for 
these  nerves  run  in  the  posterior, 
the  outer,  and  the  anterior  walls 
of  the  antrum.  From  the  an- 
terior part  of  the  roof  of  the 
antrum  the  canal  for  the  infra- 
orbital nerve  projects  down  into 
the  sinus  like  a  ridge.  The  rib 
made  by  the  projection  of  the 
canal  for  the  nerve  is  often  so 
large  that  it  shuts  off  a  pocket  in 
the  superior  internal  angle  of  the 
antrum.  (Figs.  153  and  154.)  This  may  connect  with  the  main  cavity  only 
by  a  small  opening.  The  floor  of  the  sinus  is  often  irregular  fi-om  the  projection 
upward  of  the  tooth  roots.     At  times  a  tooth  root  is  naked  in  the  antrum. 


Membranou.s  area. 


Fig.  I5lj — The  Membranous  .\rca  of  tlie  Inner  Wall  of 
the  Antrum  as  Seen  from  within  the  Nasal  Cavity.  (Origi- 
nal.)    (Three-fourths  natural  size.) 
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The  lowest  part  of  the  antrum  is  back  of  the  second  molar  tooth,  for  at  this 
point  the  floor  dips  down  into  a  pocket.  The  floor  of  the  antrum  is  thickest 
over  the  bicuspid  teeth.  At  this  place  it  may  measure  as  much  as  half  an  inch 
in  thickness.     The  thickness  of  the  floor  is  rarely  less  than  a  quarter  of  an 


Fig.  152. — Tlie  ?»econcl  Di\'i.sion  of  the  Fiftli  Xerse  (superior  maxillary).    The  diagram  shows  the 
nerve  supply  of  the  antrum  and  the  palate.     (Quain.) 


Fig.  153. 


Fig.  154. 


Fig.  153. — Transverse  Section  of  the  Skull.  Showing  the  Anterior  Half  of  the  Antrum  (as  seen 
from  behind).  The  rib  seen  on  the  posterior  surface  of  tlie  anterior  wall  is  caused  by  the  downward 
projection  of  the  superior  maxillary  nerve.  In  the  upjier  part  of  the  inner  wall  the  ostium  can  be 
recognized,  and  below  this  the  swelUng  made  by  the  lachrymal  duct  stands  out  prominently.  The 
drawing  shows  also  how  an  instrument  pas-sed  upward  and  inward  through  the  ostium  of  the  antrum 
enters  the  ethmoidal  labj-rinth.     (Original.) 

Fig.  154. — A  Drawing  to  Show  the  Fossa?  Made  in  the  Floor  of  the  .\ntrum  by  the  Upward  Projection 
of  the  Tooth  Roots.    The  deepest  part  of  the  antnmi  is  behind  the  molar  teeth.     (Sieur  and  .Facob.) 

inch  unless  it  is  atrophied  from  the  loss  of  the  teeth.  In  such  cases  it  may  be 
as  thin  as  paper.  The  floor  of  the  normal  antrum  is  always  about  a  quarter  of 
an  inch  below  the  floor  of  the  nasal  ca\'ity. 

Narrow^ixg  of  the  Antrum. — The  antrum  may  be  diminished  in  size  by 
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Fig.  155.—  -Narrowing  of  the  Antrum  by  Re- 
"tractionof  the  Anterior  Wall  Caused  by  a  Deep 
•Canine  Fossa.      (Sieur  and  Jacob.) 


arrest  in  development,  by  retraction  of  the  canine  fossa,  or  by  outward  enlarge- 
ment of  the  inferior  or  the  middle  meatus.  (Fig.  155.)  The  whole  antral  wall 
may  bulge  outward  or  the  enlargement  may  be  confined  to  either  meatus.  (Fig. 
156.)    Where  the  antral  wall,  under  the  inferior  turbinate,  bulges  outward,  the 

roots  of  the  teeth  may  appear  in  the 
nose.  A  hint  as  to  the  size  of  the  antrum 
can  be  gained  by  placing  the  end  of  the 
forefinger  in  the  canine  fossa.  If  this  is 
found  to  be  deep  the  antrum  is  small. 

IllXLARGEMENT     OF     THE     AnTRUM. — 

The  antrum  is  often  increased  in  size  by 
the  fact  that  prolongations  extend  from 
it  in  different  directions. 

1.  The  Orbital  Prolongation.  (Fig. 
157.) — A  prolongation  often  rises  from 
the  main  cavity  of  the  antrum  into  the 
base  of  the  ascending  process  of  the  su- 
perior maxilla.  This  is  called  the  or- 
bital prolongation.  When  it  is  large  the 
crescent  of  light  obtained  on  transillu- 
minating  the  antrum  is  increased  in  size. 

2.  The  Malar  Prolongation. — The  malar  prolongation  is  a  prolongation  of  the 
apex  of  the  sinus  into  the  malar  process  of  the  superior  maxilla. 

3.  The  Alveolar  Prolongation. — When  the  floor  of  the  antrum  sinks  below  the 
level  of  the  nasal  cavity  more  than  a 


quarter  of  an  inch,  the  increase  is  called 
an  alveolar  prolongation. 

4.  The  Inferior  Palatine  Prolonga- 
tion. (Fig.  158.) — From  the  floor  of 
the  antrum  a  prolongation  may  extend 
toward  the  midtlle  line  in  the  sub- 
stance of  the  hard  palate.  Through  a 
prolongation  of  this  kind  pus  from  the 
antrum  has  been  known  to  discharge 
into  the  roof  of  the  mouth. 

5.  The  Superior  Palatine  Prolonga- 
tion. (Fig.  159.) — The  posterior  upper 
inner  angle  of  the  antrum  may  be  extended  toward  the  sphenoidal  sinus. 
This  prolongation  may  reach  the  front  wall  of  the  sinus.  In  such  cases  the  thin 
partition  between  the  antrum  and  the  sphenoid  could  readily  be  broken 
•down  by  the  necrosing  action. of  j)us. 

The  Nerves  of  the  Antrum. — The  infra-orbital  nerve  runs  in  the  roof  of  the 


Fig.  156. — Two  Specimens  of  the  Antrum. 
(Ilajck.)  1.  In  this  specimen  the  antrum  is  nar- 
rowed by  tiie  bulging  outward  of  the  outer  wall 
of  the  na.sal  fossa  below  the  inferior  turbinate.  In 
cases  of  this  kind  the  roots  of  the  teeth  may  at 
time.s  be  .seen  projecting  upward  into  the  floor  of 
the  nose.  2.  In  this  specimen  the  antnun  is  nar- 
rowed by  the  bulging  outward  of  tlie  out(>r  wall  of 
the  nose  above  the  inferior  turbinate. 
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antrum,  and  its  branches,  the  dental  nerves,  run  inside  the  antrum  on  the 
different  walls,  reaching,  in  this  way  the  teeth.  Branches  of  Meckel's  gangUon 
come  to  the  antrum  from  the  spheno-maxillar}'  fossa.  There  is  a  very  rich 
connection  between  the  nerves  of  the  antrum  and  the  nerves  of  the  orbit.  A 
branch  nerve  runs  to  the  optic 
nerve,  another  to  the  lenticular 
ganglion,  and  a  third  to  the  exter- 
nal rectus  muscle.  A  branch  con- 
nects with  the  inferior  maxillary 
nerve.  The  lachrymal  nerve,  the 
nerve  of  the  eyeUds  and  of  the 
lachrj'^mal  sac,  has  a  branch  running 
to  it  from  the  antrum.  A  further 
branch  connects  with  the  facial 
nerve  and  helps  to  supply  the  or- 
bicularis muscle  of  the  lids.  These 
numerous  anastomoses  show  how 
readily  disease  of  the  antrum  can 
affect  the  eye. 

The  Arteries. — The  arteries  of 
the  antrum  are  the  spheno-palatine,  the  infra-orbital,  and  the  facial. 

The  A'eins. — The  veins  of  the  antrum  drain  posteriorly  through  the  back 
wall  into  the  spheno-maxillary  fossa.     Anteriorlv  they  drain  through  the  front 


Fig.  157. — Orbital  Prolongation  of  the  Antrum. 
(Sieur  and  Jacob.)  The  prolongation  in  this  case  is 
nearly  shut  off  from  the  rest  of  the  antrimi  and  com- 
municates with  it  by  a  small  oval  opening  at  the  bot- 
tom. The  drawing  shows  two  small  transverse  parti- 
tions in  the  floor  of  the  antrum.  This  is  the  place 
where  partial  partitions  commonly  occur. 


Superior  palatine 
proloDgation 


Fig.   158. 


Fig.   159. 


Fig.  158. — Inferior  Palatine  Prolongation  of  the  Antrum.     (Hajek.) 

Jig.  159. — The  Drawing  Shows  a  Prolongation  of  the  Antrum  at  Its  Posterior  Superior  Internal 
Angle.     This  prolongation  may  extend  to  the  front  face  of  the  sphenoidal  sinus.     (Sieur  and  Jacob.) 

face  into  the  facial  vein.     Tlirough  the  facial  vein  the  venous  blood  reaches  the 
cavernous  sinus. 

The  Lymphatics. — Tlie  lymphatics  of  the  antrum  are  connected  with  the 
intracranial  lymphatics.  The  chief  trunks,  however,  empty  into  the  large 
lymph  nodes  placed  on  the  front  of  the  bod)'  of  the  axis  in  the  upper  part  of  the 
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pharynx.  Still  other  lymphatic  trunks  join  the  nodes  in  the  submaxillary 
region  and  the  hyoid  lymph  nodes. 

The  Mucous  Membrane. — The  mucous  membrane  is  composed  of  the  usual 
three  layers.  The  first  is  ciliated  columnar  epitheUum,  the  second  layer  is  the 
submucous,  and  the  third  and  innermost  is  the  periosteal  layer.  The  mucous 
membrane  readily  becomes  oedematous  and  polypoid. 

Accessory  Ostia. — The  tail  of  the  unciform  process  of  the  ethmoid,  which 
stiffens  the  membranous  area  of  the  inner  wall  of  the  antrum,  has  a  number 
of  branches.  Between  any  of  these  the  mucous  membrane  may  fail  to  develop 
and  thus  give  rise  to  an  additional  opening  into  the  antrum.     In  this  way  an 


Common  wall  between  posterior  ethmoidal 
cell  and  front  face  of  the  sphenoid. 


Front  face  of  sphenoid. 


Ethmoidal  overhang. 


Fig.   160. — Dra^\ing  to  Show  How  the  Floor  of  the  Ethmoidal  Labyrinth  Overhangs  the 

Antrum.     (Original.) 


accessory  ostium  is  formed.  An  accessory  ostium  is  not  strictly  pathological 
and  is  quite  common.     It  is  found  in  fully  ten  per  cent  of  cases. 

The  Ethmoidal  Overhang. — From  the  ostium  backward  the  lower  side  of 
the  ethmoidal  pyramid  overhangs  the  antrum  along  the  inner  edge  of  the  upper 
wall.  (Fig.  160.)  This  overhang  may  amount  to  a  full  quarter  of  an  inch. 
(Figs.  161  and  162.) 

Pathology. — Acute  Inflammation  of  the  Antrum. — Acute  inflammation 
of  the  antrum  generally  occurs  as  a  direct  extension  of  an  acute  coryza  or  as 
an  outcome  of  influenza.  Occasionally  it  follows  one  of  the  exanthemata  or 
pneumonia.  It  may  be  caused  also  by  any  of  the  acute  or  chronic  processes 
which  are  common  about  the  teeth.  At  times  osteomyelitis  of  the  alveolus,  from 
tertiary  syphilis,  produces  an  acute  infection  of  the  antrum.  Foreign  bodies 
in  the  antrum  and  packing  of  the  nose  after  nasal  operations  are  also  occasional 
causes  of  acute  trouble. 

At  autopsy  it  is  rare  to  find  disease  of  the  antrum  tlue  to  the  teeth.  Zucker- 
kandl  found,  in  300  autopsies,  only  1  case;  Fraenkel  found  2  in  146  autopsies. 
Clinically,  the  connection  can  be  proved  to  exist  in  a  larger  proportion  of  cases. 
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Thus  Gruenwald,  out  of  98  cases  which  came  under  his  observation,  found  14 
in  which  the  antrum  disease  was  due  to  the  teeth:   Hajek,  13  out  of  200. 

Symptoms.— There  is  pain  over  the  affected  antrum,  and  this  pain  radiates 
to  the  forehead  and  to  the  temple.  It  may  also  be  localized  about  the  teeth  or 
in  the  depth  of  the  orbit.  Sometimes  there  is  an  cedematous  swelling  of  the  cheek 
or  of  the  eyehds.  The  eye  weeps  and  is  sensitive  to  Ught.  The  nose  is  more 
or  less  blocked,  and  the  sense  of  smell  diminished  or  abohshed.  A  purulent  or 
bloody  secretion  is  found  in  the  middle  meatus  and  on  the  floor  of  the  nose. 
In  acute  cases  it  seldom  has  a  bad  odor  except  in  those  in  which  the  antrum 


Fig.  161. 


Fig.   162. 


Fig.  161. — Straight  Probe  Passed  from  the  Frontal  Sinus  through  the  Naso-f rental  Duct  and  into 
the  Antrum  by  the  Ostium.  This  can  be  done  in  fifty  per  cent  of  the  cases.  The  experiment  shows 
that  the  antrum  is  the  natural  reser\-oir  for  the  frontal  sinus.     (Sieur  and  .Jacob.) 

Fig.  162. — Paraffin  Cast  of  the  Accessory  Sinuses  and  the  Ethmoid  Celb,  Showing  How  the  Antrum 
is  a  Natural  Resersoir  for  the  Frontal  Sinus  and  the  Anterior  Ethmoidal  Cells.     (Sieur  and  Jacob.) 


disease  originates  in  the  teeth.  The  discharge  may  flow  continuously  or  it  may 
come  in  outbursts,  with  great  relief  of  the  symptoms. 

Usually  the  general  symptoms  are  slight.  There  may,  however,  be  cliills 
and  fever,  with  the  ordinary  symptoms  which  accompany  these. 

Diagnosis. — Where  the  symptoms  are  of  a  typical  character,  such  as  those 
just  given,  the  diagnosis  is  easy.  Transillumination  shows  the  affected  antrum 
to  be  dark.  The  j-ray  furnishes  much  more  valuable  information  than  does 
transillumination.  It  shows  whether  the  antrum  is  diseased  alone  or  whether 
the  frontal  sinus  and  the  ethmoidal  region  are  involved  as  well;  it  also  gives 
the  relation  of  the  tooth  roots  to  the  antrum.  The  diagnosis  of  disease  of  the 
antrum  can  be  made  positive  only  by  washing  pus  from  this  sinus,  either 
through  the  ostium  or  through  an  opening  made  by  puncturing  into  it  from  the 
inferior  meatus. 

Treatment. — In  mild  cases,  the  middle  meatus  should  be  kept  dilated  by  the 
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use  of  adrenalin  oil,  and  the  nose  cleaned  periodically  with  some  alkaline  wash. 
In  severer  cases  the  cavity  of  the  antrum  should  be  washed  out,  preferably  by 
a  catheter  introduced  into  the  sinus  under  the  inferior  turbinate.  A  solution 
of  argyrol  (twenty-five  per  cent  to  fifty  per  cent)  can  be  used  if  the  symptoms  do 
not  clear  up  readily.  The  condition  of  the  teeth  should  be  ascertained  at  the 
very  beginning.  If  the  teeth  are  involved  the  dentist  should  be  urged  to  take 
radical  measures  with  them,  sparing  neither  bridgework  nor  crowns. 

Prognosis. — Most  cases  of  acute  infection  of  the  antrum  speedily  get  well. 
The  time  varies  from  three  to  six  weeks.  Simple  operative  measures  are  suffi- 
cient. Rarely  is  it  necessary  to  do  more  than  to  remove  the  anterior  end  of  the 
middle  turbinate  and  to  establish  a  drainage  opening  into  the  inferior  meatus. 
One  or  two  thorough  washings  of  the  antrum  may  be  all  the  treatment  that  is 
required. 

Complications. — There  have  been  reported  cases  of  acute  disease  of  the 
antrum  in  which  there  were  severe  eye  compHcations,  such  as  exophthalmos 
from  swelling  of  the  orbital  tissues  back  of  the  globe,  temporary  amblyopia  from 
pressure  upon  the  optic  nerve  and  the  central  artery  of  the  retina,  and  finally 
orbital  abscess.  In  the  majority  of  these  severe  cases  the  teeth  were  the  starting- 
point. 

Dentigerous  Cysts. — Dentigerous  cysts  are  cysts  which  form  about  the 
anterior  tooth  roots.  They  are  painless  and  lead  to  a  swelUng  in  the  canine  fossa 
which  finally  obliterates  it.  In  long-standing  cases  there  is  a  swelling  in  the 
roof  of  the  mouth.  An  x-ray  plate  shows  that  the  cavity  of  the  antrum  may 
be  invaded  and,  in  some  cases,  almost  replaced  by  the  cyst.  The  anterior 
wall  of  the  cyst  crackles  under  the  finger.  This  wall  may  break  down  and  the 
mucoid  contents  of  the  cyst  be  discharged.  Examined  at  such  a  time  the  cavity 
of  the  cyst  is  found  to  be  connected  with  a  tooth  root.  The  cavity  usually 
becomes  infected  and  from  this  time  on  discharges  pus. 

Treatment. — The  front  wall  of  the  dentigerous  cyst  should  be  broken  down 
and  the  cavity  packed  until  it  becomes  obliterated.  The  walls  of  the  cyst 
undergo  involution  as  the  process  of  granulation  proceeds.  The  size  of  the  cyst 
and  the  progress  of  the  involution  can  be  followed  by  packing  the  cavity  at 
intervals  with  gauze  impregnated  with  subnitrate  of  bismuth,  and  by  taking 
an  a;-ray  plate  of  the  region.     (See  also  page  196.) 

Foreign  Bodies  in  the  Antrum. — Foreign  bodies  in  the  antrum  are  not  a 
very  rare  cause  of  chronic  suppuration.  The  commonest  foreign  bodies  arc 
particles  of  vomitus  and  fillings  from  the  teeth. 

Treatment. — The  relief  of  such  cases  by'  treatment  is  very  striking.  A  good- 
sized  cannula  is  introduced  into  the  sinus  through  an  opening  made  under  the  in- 
ferior turbinate,  and  the  cavity  is  forcibly  washed  by  mc^ans  of  a  i)owerful  syringe. 
A  single  forcible  washing  is  often  sufficient  to  clean  the  antrum  and  to  prevent 
the  re-formation  of  pus.    After  a  forcible  irrigation  it  is  not  always  possible  to 


DISEASES  OF  THE  ACCESSORY  SINUSES.  159 

determine  the  nature  of  the  foreign  body  from  the  inspection  of  the  water  used 
in  the  injection,  but  it  seems  that  a  foreign  bod}'  of  some  kind  must  have  been, 
present,  from  the  fact  that  forcible  washing  is  required  to  clear  up  a  case  of 
this  character.     Gentle  imgation  will  not  accompUsh  it. 

Mucocele  of  the  Antrum. — Mucocele  of  the  antrum  is  rare.  As  in  the 
case  of  the  other  sinuses,  mucocele  of  the  antrum  leads  to  painless  dilatation  of 
the  antrum.  This  shows  itself  by  an  inward  bulging  of  the  membranous  area 
of  the  inner  wall  and  by  a  thinning  and  outward  bulging  of  the  anterior  wall. 
In  dentigerous  cysts  the  anterior  wall  of  the  antrum  like\N*ise  becomes  thin  and 
is  pushed  forward.  The  ca^^ty  of  the  antrum  is  invaded  also.  Such  cases  might 
easily  pass  for  cases  of  mucocele  of  the  antrum.  It  is  probable  that  in  the  ma- 
jority of  the  so-called  cases  of  mucocele  of  the  antrum  there  were  merely  cysts 
of  the  antrum. 

Chronic  Infl.\mmation  of  the  Antrum. — Acute  inflammation  of  the  an- 
trum, in  all  cases  in  which  the  teeth  are  the  cause  of  the  infection,  is  liable 
to  turn  into  chronic  inflammation.  Examinations  by  means  of  the  x-ray  are 
constantly  showing  that  in  many  cases  the  disease  is  due  to  infection  from  the 
frontal  sinus  or  from  the  ethmoidal  cells. 

Symptoms. — Some  patients  seem  to  be  so  tolerant  that  chronic  disease  of  the 
antrum  is  discovered  only  by  the  routine  examination  of  the  nose.  In  most 
cases,  however,  there  is  pain  over  the  brow  or  in  the  temple.  There  maj'  be 
pain  over  the  antrum  itself  and  tenderness  on  pressure  in  the  canine  fossa. 
The  teeth  ma}'  feel  as  if  they  were  too  long  or  they  may  ache.  Often  the  patient 
is  conscious  of  a  bad  smeU  and  a  bad  taste.  The  odor  is  perceptible  to  the 
examiner.  When  such  an  antrum  is  washed  out  the  foul  odor  is  marked.  A 
temporary  cedema  of  the  cheek  or  of  the  eyelids  may  occur.  The  cliief  com- 
plaint of  many  patients  is  intense  neuralgia  of  the  trifacial  nerve.  The  symp- 
toms increase  in  severity  as  the  antrum  fills  up  and  dming  the  exacerbations 
of  the  inflammation. 

In  cases  without  exudate,  as  well  as  in  cases  where  the  secretion  is  only  serous, 
the  typical  s}Tnptoms  fail.  The  case  of  Xoltenius,  where  the  patient  complained 
only  of  excessive  flow  of  water  from  the  nose,  comes  under  the  head  of  clu'onic 
disease  of  the  antrum  with  atypical  s}Tiiptonis.  In  chronic  disease  of  the 
antrum,  therefore,  most  of  the  symptoms  are  due  to  the  presence  of  pus  in  that 
ca\'ity. 

The  classical  symptoms  of  chi'onic  suppuration  in  the  antrum  are:  Pus  in 
the  nose;  thinning  of  the  walls  of  the  antrum  to  such  an  extent  that  the  finger 
placed  in  the  canine  fossa  feels  the  anterior  wall  crackle  beneath  its  pressure; 
swelling  of  the  cheek  from  infection  of  the  soft  parts;  increase  in  the  flow  of 
pus  when  the  patient  bends  his  head  strongly  forward  and  toward  the  well 
side:  and  infra-orbital  neuralgia.  One  or  more  of  these  symptoms  are  generally 
present,  but  seldom  all  of  them. 
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Diagnosis. — If  a  patient  complains  that,  on  bending  the  head  forward,  pus 
or  bloody  fluid  runs  out  of  the  nose ;  and,  further,  if  he  states  that  he  notices  a 
bad  odor,  the  diagnosis  of  disease  of  the  antrum  can  be  made  with  considerable 
confidence.  There  may  be,  in  addition,  tenderness  at  the  base  of  the  ascending 
process  of  the  superior  maxilla,  but  disease  of  the  ethmoidal  cells  gives  the  same 
sign.  Of  all  the  sinuses  the  antrum  should  be  suspected  first,  and  when,  as  the 
result  of  an  examination,  it  is  found  that  the  sinus  is  apparently  normal,  we 
should  not  yield  too  easily  to  this  belief,  but  should,  if  the  symptoms  persist, 
institute  a  further  and  more  careful  examination.  Puncture  of  the  antrum  is 
the  surest  method  of  making  a  diagnosis  of  disease  of  this  sinus.  Whenever  the 
patient  complains  of  a  bad  odor,  puncture  of  the  antrum  should  be  a  routine 
practice. 

Upon  direct  examination  pus  is  seen  in  the  middle  meatus,  on  the  inferior 
turbinate,  and  on  the  floor  of  the  nose.  Posterior  rhinoscopy  shows  pus  on  the 
posterior  end  of  the  inferior  turbinate.  Fraenkel's  test  for  detecting  pus  in  the 
antrum  is  made  in  the  following  manner : — The  nose  is  first  thoroughly  cleaned. 
Then  the  head  is  bent  strongly  forward  and  turned  to  one  side,  so  that  the 
diseased  antrum  is  uppermost.  After  a  short  time,  if  the  antrum  is  diseased, 
pus  drops  or  flows  from  the  nose;  or,  if  it  does  not  actually  flow  from  the 
nose,  it  may  be  found  in  the  middle  meatus  by  placing  the  patient  again  in 
an  upright  position.  Absolute  proof  of  the  presence  of  pus  in  the  antrum  is 
obtained  when  we  actually  see  it  flow  along  a  probe  that  has  been  introduced 
into  the  sinus,  or  from  the  free  end  of  a  catheter  that  has  similarly  bee«r4ntro- 
duced,  or  in  the  water  that  escapes  from  the  sinus  when  it  is  irrigated. 

Catheterizing  the  Antrum. — The  drainage  opening  of  the  antrum  lies  in  the 
unciform  groove  in  the  outer  wall  of  the  lower  anterior  part  of  the  middle  meatus. 
It  is  an  inch  and  a  half  from  the  posterior  edge  of  the  alar  cartilage.  In  order 
to  catheterize  the  sinus  a  small  Eustachian  catheter  is  bent  at  a  right  angle  at 
a  point  a  little  less  than  half  an  inch  from  the  tip.  The  instrument  is  introduced 
to  the  outside  of  the  middle  turbinate  in  the  lower  anterior  part  of  the  middle 
meatus,  and  the  point  is  turned  outward  against  the  membranous  wall  of  the 
antrum  in  the  region  of  the  ostium.  When  the  middle  meatus  is  roomy  the  point 
of  the  catheter,  when  moved  forward  and  backward,  will  in  many  cases  fall 
into  the  ostium.  But  if  the  opening  is  not  readily  found,  the  catheter  can  be 
forced  through  the  membranous  area  by  pressure.  This  is  somewhat  painful, 
but  often  it  is  the  only  way  by  which  access  to  the  antrum  may  be  gained.  If 
force  must  be  used  it  is  better,  under  the  circumstances,  to  employ  a  catheter 
which  has  a  cutting  point.  Very  often  the  middle  meatus  is  so  narrow  that  the 
surgeon  cannot  manipulate  the  catheter  freely  enough  to  find  the  ostium.  In 
such  cases  the  anterior  end  of  the  middle  turbinate  should  be  removed. 

Treatment  of  Chronic  Suppuration  of  the  Antrum. — Before  treatment  of  chronic 
suppuration  in  the  antrum  is  undertaken,  the  a:-ray  plat^  should  determine  the 
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condition  of  both  the  ethmoidal  labyrinth  and  the  frontal  sinus,  and  it 
should  also  show  whether  or  not  tooth  roots  project  into  the  antrum,  or 
whether  there  is  a  foreign  body  in  the  cavity.  It  is  useless  to  treat  an  antrum 
which  is  acting  as  a  resen'oir  for  the  frontal  sinus  unless  we  firet  deal  with  the 
sinus  above. 

Removal  of  the  Anterior  End  of  the  Middle  Turbinate. — The  first  step  in  the 
treatment  of  chi-onic  suppuration  of  the  antrum  is  to  clear  the  middle  meatus, 
so  that  the  antrum  will  drain  freely.     To  accompUsh  this, 
all  polypi  are  removed,  and  also  the  anterior  haK  or  all  of 
the  middle  turbinate  as  well. 

But  Uttle  can  be  accomplished  by  treating  chronic 
disease  of  the  antrum  through  the  middle  meatus,  even 
if  the  ostium  is  enlarged  by  the  removal  of  the  mem- 
branous area  which  adjoins  it.  The  opening  is  too  high 
for  efficient  drainage. 

The  Roiites  by  which  the  Antrum  Can  he  Entered. — 
a.  Route  through  the  Middle  Meatus. — The  probe  is 
entered  hi  the  midille  meatus  in  the  manner  described 
above  in  the  paragraph  relating  to  catheterization  of  the 
sinus.  If  the  antrum  is  full  and  the  membranous  ai'ea 
is  bulging  into  the  meatus,  the  probe  at  once  breaks  its 
way  into  the  antrum  and  there  is  a  gush  of  pus.  If 
this  does  not  happen,  the  point  of  the  probe  is  moved 
forward  and  backward  and  then  upward  and  downward 
rnitil  the  ostium  of  the  antrum  is  found.  If  this  is  not 
found  readily,  a  Uttle  force  will  often  send  the  probe 
into  the  antrum.     Rather  than  search  a  long  time  for  the 

ostium  it  is  better  to  use  a  sharp-edged  cannula  and  to  cut  an  opening  through 
the  membranous  area  at  once.  A  wide  opening  can  be  torn  in  the  membranous 
area  by  using  Hajek's  hook.     (Fig.  163.) 

6.  Entering  the  Antrum  tlirough  the  Inferior  Meatus. — The  antral  wall  along 
the  attachment  of  the  inferior  tm-binate  is  very  thin,  and  advantage  is  taken 
of  this  fact  for  both  exploratory  and  therapeutic  pm-poses.  The  technique  of 
making  an  opening  in  the  wall  of  the  antrum  at  this  point  is  as  follows : — The 
lower  part  of  the  inferior  meatus,  between  the  inferior  tm-binate  and  the  wall  of 
the  antrum,  should  be  well  cocainized.  A  spot  is  chosen  half-way  back  on  the 
inferior  tm-binate,  and  at  this  point,  high  up  between  the  tm'binate  and  the 
outer  wall  of  the  nose,  as  near  the  attachment  of  the  tmbinate  as  possible,  a 
curved  trocar  and  its  cannula  are  forced  upwai-d  and  outward  into  the  antrum. 
(Fig.  164.)  The  wall  of  the  antrum  is  so  thin,  at  this  point,  that  the  trocar 
should  enter  the  antrum  easily  and  without  causing  much  pain.  In  a  very 
small  percentage  of  cases  (three  per  cent  or  four  per  cent)  the  walls  of  the  an- 
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Fig.  163. — Sharp-pointed 
CannuliB  (right  and  left) 
for  Entering  the  Antrum 
through  the  Membranous 
Area  of  the  Middle  Meatus. 
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trum  are  thick  from  the  presence  of  a  rudimentary  antrum.     In  such  rare  cases 
this  procedure  would  be  cUfFicult  or  would  fail  entirely. 

c.  Entering  the  Antrum  through  the  Canine  Fossa. — After  the  mucous  mem- 
brane in  the  canine  fossa  has  been  cocainized  a  straight  trocar  and  cannula 
are  driven  wuth  a  few  taps  of  the  mallet  into  the  antrum.  Often  the  trocar 
can  be  pushed  through  the  anterior  wall. 

d.  Entering  the  Antrum  through  the  Alveolar  Process. — If  the  first  or  the 
second  molar  tooth  has  been  lost,  the  antrum  can  be  entered  by  drilling  into  it 


Fig.  164. — Puncturing  the  Antrum  from  the  Inferior  Meatus.  (Original.)  For  the  sake  of 
clearness  the  wliole  length  of  the  inferior  turbinate  has  been  removed  nearly  to  its  attachment.  The 
point  of  the  instrument  is  placed  at  the  middle  of  the  turbinate,  close  under  its  attachment.  This  is 
the  best  place  for  puncturing  the  antrum  from  the  inferior  meatus. 


through  the  alveolar  process  from  the  bottom  of  the  tooth  socket.  This  can  be 
done  either  with  a  hand  drill  or  with  the  ordinary  motor-driven  drill.  After 
the  antrum  is  entered,  the  cavity  is  washed  out  with  sterile  water.  Often  forcible 
washing  is  necessary,  because  the  pus  is  thick  and  lies  in  heavy  masses  at  the 
bottom  of  the  antrum.  For  this  reason,  washing  the  antrum  through  the  ostium 
is  unsatisfactory.  When  the  injectetl  water  returns  clean,  the  antrum  is  dried 
by  sending  a  stream  of  air  through  it  until  all  bubbling  ceases.  ^ 

Theoretically,  draining  the  antrum  through  the  alveolar  process  should  be  the 
best  nu^thod  of  all,  since  the  cavity  is  here  entered  at  its  lowest  point.  It  would 
be  a  good  method  if  the  opening  established  could  be  kept  patent,  without  the 
wearing  in  it  of  a  cannula  or  a  plug.  Tlie  cannula  acts  as  a  foreign  body,  keeps  up 
the  discharge,  and  finally  causes  necrosis  of  the  alveolus  about  it.     The  antrum 
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can  be  entered  easily  through  the  tooth  sockets  of  the  first  or  second  molar 
tooth.  The  lowest  point  in  the  floor  of  the  antrum  is  back  of  these  teeth.  Unless 
the  alveolus  is  atrophied,  the  average  thickness  over  the  molar  teeth  is  half  an 
inch.  The  method  of  treating  clironic  suppuration  of  the  antrum  by  a  cannula 
inserted  into  it  through  the  alveolus  has  long  been  populai-  with  dentists.  Stormy 
sui-gical  symptoms  are  readily  relieved  and  the  discharge  lessened,  but  a  cure  is 
seldom  effected.  Rhinologists  are  still  receiving  cases  which  have  been  treated  by 
the  alveolar  route  and  are  wearing  a  cannula.  In  treating  these  cases  it  is  abso- 
luteh'  essential  to  remove  the  cannula  at  once,  to  curette  out  the  dead  bone 
round  it,  and  to  sacrifice  the  teeth  which  border  on  the  opening  if  there  is  the 
slightest  suspicion  that  they  have  become  diseased  by  the  long  presence  of  the 
cannula.  It  often  is  necessar}'  to  make  a  large  opening  in  the  alveolus  before 
-ound  bone  is  reached.  This  opening  can  be  temporarily  closed  by  the  appUca- 
lion  of  a  plate.  The  wearing  of  such  a  plate  does  not  prevent  the  ultimate  heal- 
ing of  an  opening  the  diameter  of  which  may  measure  as  much  as  half  an  inch. 
One  is  tempted  to  use  the  alveolar  route  because  the  patient  can  so  easil}'^  wash 
out  the  antrum  himself.  Xevertheless,  except  as  a  temporary  procedure  in  acute 
ases,  this  route  should  not  be  used. 

The  antrum  can  be  reached,  as  has  just  been  described,  by  several  routes. 
Only  two  of  these,  however,  give  good  results  in  treating  chronic  suppuration. 
These  two  routes  are:  the  intranasal  route  by  way  of  the  inferior  meatus,  and 
the  route  through  the  canine  fossa.  The  latter  is  the  more  surgical  inasmuch  as 
it  allows  a  thorough  inspection  of  the  diseased  conditions  within  the  antrum  and 
pennits  direct  treatment.  At  the  present  time,  however,  with  our  improved, 
technique,  the  intranasal  operation  is  steadily  increasing  its  percentage  of  cures, 
and  consequently  operators  are  taking  it  up  with  enthusiasm. 

Technique  of  the  Intranasal  Operation. — Both  the  middle  and  the  inferior 
meatus  are  well  cocainized,  and  both  turbinates  are  shrunk  with  adrenalin.  The 
wall  of  the  antrum,  to  the  outside  of  the  inferior  turbinate  and  below  its  attach- 
ment, is  anaesthetized  by  swabbing  with  the  cocaine  solution.  The  anaesthesia 
of  the  antral  wall  should  be  as  complete  as  possible,  because  the  greater  part  of 
the  operative  procedure  is  carried  out  at  this  point.  The  patient  is  placed  in  a 
chair  in  a  sitting  posture,  and  his  head  is  thrown  upward  and  backward  against 
a  head-rest.  The  operator  does  most  of  his  work  standing.  The  middle  tur- 
binate, or  at  least  the  anterior  half,  is  removed  as  the  first  step  in  the  operation. 
(Figs.  77  and  78.)  At  a  point  opposite  the  middle  of  the  inferior  turbinate, 
well  up  near  the  attachment  of  the  turbinate,  in  the  groove  between  the  tur- 
binate and  the  lower  part  of  the  antral  wall,  a  trocar  chisel  is  placed  and  the 
point  turned  upward  and  outward,  as  if  one  were  aiming  at  the  external 
canthus  of  the  eye.  With  a  blow  of  the  mallet  the  chisel  is  driven  through 
the  thin  wall  into  the  cavity  of  the  antrum.  (Fig.  166.)  The  chisel  is  with- 
drawn, a  long-handled  mastoid  curette  is  placed  in  the  opening  in  the  wall  of 
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the  antrum,  antl  the  opening  is  enlarged  by  prying  inward.  By  rapidly- 
repeating  this  procedure  three  or  four  times  and  by  gradually  working  back- 
ward, parallel  with  the  attachment  of  the  inferior  turbinate,  a  large  opening  can 
be  made  in  the  lower  part  of  the  antral  wall.  At  this  stage  in  the  operation 
the  antrum  is  syringed  free  from  pus.  The  operator  now  sits  down  and  under 
direct  illumination  trims  away  the  mucous  membrane  about  the  bone  opening 
with  a  small  conchotome.  .  This  should  be  accomplished  as  thoroughly  as  pos- 
sible, because  the  mucous  membrane  tends  to  reproduce  itself  around  the 
opening  and  narrow  it.  In  order  that  the  opening  may  be  as  free  as  it  can  be 
made,  it  is  well  to  remove,  at  this  time  or  soon  afterward,  the  anterior  half  of  the 
inferior  turbinate.  Unless  this  is  done,  much  of  the  work  has  to  be  carried  out 
by  aid  of  the  sense  of  touch. 

The  inferior  and  the  middle  meatus  may  be  lightly  packed,  or  not,  according 
to  the  preference  of  the  operator.  Unless  the  patient  can  be  kept  quiet  in  the 
hospital  for  at  least  one  day,  I  should  introduce  packing  and  allow  it  to  remain 


Fig.  165. — Thin-bladcd  Riglit-angleil  Retractor  for  Exposing  the  Canine  Fossa. 


undisturbed  for  a  few  hours.  If  no  packing  is  used,  the  patient  should  be  cau- 
tioned not  to  blow  his  nose.  Some  operators  blow  into  the  middle  meatus 
powdered  suprarenal  capsule  and  dispense  with  packing  the  nose. 

The  after-treatment  consists  in  the  daily  washing  of  the  antrum  with  normal 
salt  solution  or  with  a  weak  solution  of  corrosive  sublimate.  Many  patients,  if 
given  a  proper  cannula,  can  be  taught  to  wash  out  the  antrum  themselves.  As  the 
discharge  lessens,  the  antrum  is  syringed  with  a  solution  of  argyrol  (twenty-five 
per  cent  or  fifty  per  cent).  This  helps  to  clear  up  the  crusting  which  occurs  about 
the  cut  end  of  the  inferior  turbinate  and  the  stump  of  the  middle  turbinate. 
When  this  method  succeeds  a  cure  is  obtained  within  a  period  varying  from  six 
weeks  to  six  months.  The  joatient  can  wash  out  his  antrum  by  using  a  nasal 
douche  in  the  following  manner: — The  head  is  held  forward  with  the  diseased 
antrum  below  the  other,  and  the  stream  from  the  douche  is  passed  through  the 
nostril  of  the  well  side  and  out  through  the  other.  As  a  preliminary  stej)  the 
nostrils  should  be  given  as  large  a  calibre  as  possible  by  the  use  of  adrenalin, 
so  that  there  will  be  an  easy  flow  and  consequently  less  danger  of  the  fluid  enter- 
ing the  ears,  by  way  of  the  Eustachian  tubes.    The  patient   should  also  be 
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cautioned  about  blowing  the  nose.     Where  a  large  opening  is  maintained  in  the 
wall  of  the  antrum,  this  method  of  washing  out  the  cavity  is  verj'  satisfactory. 

The  aim  of  the  operation  is  to  get  a  large  permanent  opening  in  the  lower  part 
of  the  inner  wall  of  the  antrum  to  the  outside  of  the  inferior  turbinate.  For 
making  this  the  operator  ha^  a  large  choice  of  instruments.  These  fall  into  three 
varieties :  chisels  and  trocars,  burrs,  and  conchotomes.  The  burr  and  the  con- 
chotome  make  the  cleanest  opening.  With  these  instruments  it  is  easy  to  make 
an  opening  nearly  the  whole  length  of  the  inferior  tm-binate.  The  height  of  the 
opening  is  Umited  above  by  the  attachment  of  the  turbinate.     Many  operators 


Fig.  166. — Breaking  an  Opening  with  the  Curette  into  the  Antrum  from  the  Inferior  Meatus. 
The  opening  (about  one-fourth  inch  high  and  three-fourths  inch  long)  extends  upward  to  the 
attacliment  of  the  inferior  turbinate.  The  latter  lias  been  removed  in  order  to  show  the  site  of  the 
opening  into  the  antrum.     (Original.) 


use  this  method  first  and  save  the  canine-fossa  operation  for  the  cases  in  which 
it  fails  to  cure. 

Technique  of  the  Operation  by  Way  of  the  Canine  Fossa. — By  opening  the 
antrum  through  the  canine  fossa  it  is  possible  to  determine  the  nature  and  the 
extent  of  the  pathological  processes  within  this  ca\nty.  For  this  reason  I  prefer 
this  operation  for  the  majority  of  cases  of  chronic  suppuration  in  the  antrum. 
The  operation  has  been  done  under  cocaine.  Unless  such  a  course  is  contra- 
indicated,  ether   narcosis  is   preferable,  because  it    permits  more    thorough 


166 


AMERICAN  PRACTICE  OF   SURGERY. 


work.  The  patient  is  placed  in  the  half-sitting  position,  and  the  choana 
and  the  nasal  cavity  on  the  side  of  the  diseased  antrum  are  tamponed  from 
the  front.     The  canine  fossa  is  thoroughly  exposed  by  retracting  the  cheek  for- 


FiG.  167. 


Author's  Cheek  and  Lip  Retractor,  for  Exposing  the  Canine  Fossa.     One  end  is  for  the 
right  side,  the  other  is  for  the  left. 


Fig.  168. — Method  of  Using  the  Author's  Cheek  and  Lip  Retractor  in  ortler  to  Exjiose  the  Canine 
Fossa,  for  Operating  Purposes  or  for  Examining  tiie  Teeth. 


ward  and  upward  by  means  of  two  long  and  narrow  right-angled  retractors. 
(Figs.  165  and  168.)  A  strip  of  gauze,  about  an  inch  and  a  half  wide  and  two  feet 
in  length,  is  packed  bit  by  bit  between  the  cheek  and  the  upper  teeth  opposite 


DISE.\SES  OF  THE  ACCESSORY  SINUSES. 


167 


the  molars,  and  then  the  gauze  strip  is  brought  dowTi  and  packed  between  the 
cheek  and  the  lower  teeth  until  the  lower  half  of  the  buccal  fossa  is  obliterated. 
The  gauze  serves  to  catch  the  blood  which  flows  from  the  antrum  and  keeps  it 
from  getting  into  the  phar\Tix.  This  packing  is  changed  when  the  gauze  is 
saturated.  A  horizontal  incision  is  made  a  quaiter  of  an  inch  above  the  margin 
of  the  gum.  The  incision  cuts  through  the  frenum  of  the  upper  lip  and  runs 
round  to  the  anterior  edge  of  the  tuberosity.  Without  a  generous  incision  of 
this  kind  it  is  hard  to  retract  the  mucous  membrane  so  as  to  expose  the  canine 
fossa  completely.  Tlie  incision  is  carried  to  the  bone,  and  then  the  soft  tissues 
are  stripped  upward  until  the  front  wall  of  the  antrum  is  fully  exposed.  A 
chisel  is  placed  in  the  canine  fossa  some  distance  behind  the  canine  tooth,  and 
driven  into  the  antrum.     The  whole  front  wall  of  the  antrum  is  then  cut  away 


Fig.    169. — Diagrams   Illustrating  Various  Operative  Procedures  on  the  Antrum.      (Original.) 
o.  Line  of  the  incision  through  the  mucous  nienibrane  in  the  radical  antrum  operation  by  the 
canine-fossa  route.     It  is  essential  that  the  incision  be  made  fully  as  long  as  that  shown  in  the  figure. 

b.  Bone  opening  in  tlie  canine  fossa.     This  is  carried  to  the  nasal  notch,  but  not  through  it. 

c.  Bone  opening  in  the  canine  fossa  carrie<l  through  the  nasal  notch  into  the  nose.  By  taking 
away  the  rim  of  the  nasal  notch  the  antral  opening  in  the  nose  is  brought  so  far  forward  that  the  after- 
treatment  of  the  antrum  through  the  nose  is  made  much  easier. 

\\ith  a  right-angled  punch  or  with  a  conchotome.  The  opening  should  be  made 
large  enough  for  the  forefinger  to  be  introduced  through  it  easily.  In  order  to 
secure  such  an  opening  the  bone  incision  must  run  well  backward  and  even 
encroach  a  little  on  the  posterior  wall.  If  the  bone  opening  is  carried  upward  to 
the  orbital  rim  the  infra-orbital  arteiy  is  in  danger  of  being  injured.  When  it 
is  wounded  it  gives  annoying  bleeding.  The  lower  internal  angle  of  the  front 
face  of  the  antrum  should  be  removed  flush  with  its  line  of  junction  with  the 
inner  wall  of  the  antrum — that  is.  up  to  the  nasal  notch.  (Fig.  169.)  This  is 
done  in  order  that,  if  the  operator  ^^^shes  to  pass  an  instrument  from  the  antrum 
into  the  ethmoidal  labyrinth,  this  instrimient  may  be  held  rs  nearly  parallel  to 
the  septum  as  possible.  The  antrum  once  fully  opened,  its  caAity  is  explored 
with  the  forefinger  or  the  little  finger  for  partial  partitions  and  for  projecting 
tooth  roots.  It  is  impossible,  in  most  cases,  to  distinguish  between  normal  and 
diseased  mucous  membrane:  consequently  the  whole  of  the  mucous  membrane, 
and  with  it  all  polypi,  should  be  curetted  out.     All  corners,  and  especially  the 
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pockets  in  the  uneven  floor,  should  be  carefully  explored  and  cleaned.  If  a 
small  post-nasal  mirror  is  placed  in  the  antrum  it  will  detect  any  islands  of 
mucous  membrane  which  have  been  left.  The  cavity  of  the  antrum  bleeds 
freely,  so  that  rapid  and  repeated  sponging  is  necessary.  In  order  to  control 
the  bleeding  it  is  useful  to  obHterate  a  part  of  the  cavity  with  gauze  and  to 
work  in  front  of  the  packing  until  it  becomes  necessary  to  operate  in  the  part 
thus  tamponed  off.  When  the  antrum  is  freed  of  mucous  membrane  and  polypi 
a  small  chisel  is  placed  against  the  lower  part  of  the  inner  wall  and  driven 
through  it  into  the  nose.  The  opening  is  made  large  enough  to  permit  the  use 
of  a  right-angled  punch,  and  then,  with  this  instrument,  a  finger-like  opening  is 
made  through  the  whole  length  of  the  base  of  the  inner  wall.  The  attach- 
ment of  the  inferior  turbinate  constitutes  the  upper  rim  of  the  opening.  As  the 
bottom  of  the  antrum  is  always  lower  than  the  floor  of  the  nose,  it  is  important 
that  none  of  the  inner  wall  of  the  antrum  should  be  left  as  a  ridge  between  the 
two.  A  chisel  is  useful  in  smoothing  off  the  base  of  the  inner  wall.  When 
the  edges  of  the  opening  from  the  antrum  into  the  inferior  meatus  are  freed 
from  bits  of  loose  bone  and  tags  of  mucous  membrane,  the  anterior  half  of  the 
inferior  turbinate  is  pulled  into  the  antrum  with  a  pair  of  double  hooks  and  cut 
off  with  scissors.  The  antrum  is  now  packed  with  gauze  or  with  a  strip  of  gauze 
wrapped  with  Cargile  membrane.  In  cases  where  the  mucous  membrane  of  the 
antrum  is  not  found  to  be  markedly  diseased,  some  operators  do  not  curette  it 
out.     When  the  mucous  membrane  is  not  removed,  the  antrum  is  not  packed. 

One  or  two  stitches  are  taken  in  the  oral  mucous  membrane  along  the  line  of 
the  incision.  If  tent  packing  is  used,  the  body  of  the  packing  is  removed  on  the 
second  day,  and  the  covering  on  the  third  or  fourth;  if  strip  packing  is  used,  it  is 
taken  out  on  the  second  day.  The  packing  once  out,  it  is  not  replaced,  but  the 
incision  is  allowed  to  close.  A  fistula  rarely  remains  unless  the  antrum  is  washed 
out  through  the  canine  fossa  for  a  considerable  period  of  time.  For  the  first 
two  or  three  days  the  antrum  is  washed  out  by  this  route,  but  not  afterward. 
Further  washing  is  done  through  the  nose.  After  this  operation,  if  packing  is 
used,  the  check  over  the  antrum  swells  and  remains  swollen  for  about  a  week. 
The  skin  of  the  ckeek  feels  numb  for  about  three  months. 

The  after-treatment  consists  in  washing  the  antrum  through  the  opening 
in  the  inferior  meatus,  and  in  keeping  the  mucous  membrane  from  forming  a 
diaphragm  over  the  opening  and  narrowing  or  closing  it.  After  a  few  months 
the  operator  will  be  surprised  to  see  how  much  narrowing  takes  place  in  spite  of 
all  his  efforts.  If  the  opening  becomes  too  small  for  proper  drainage  it  can  be 
readily  enlarged  from  the  nose.  The  time  which  must  elapse  before  this  opera- 
tion results  in  a  cure  varies  from  six  weeks  to  six  months.  Everj^thing  con- 
sidered, this  is  the  most  satisfactory  operation  for  chronic  suppuration  in  the 
antrum. 

The  stump  of  the  inferior  turbinate  forms  crusts  for  some  weeks.     These  are 
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best  controlled  by  the  use  of  solutions  of  argjTol.  For  exposing  the  canine 
fossa  in  order  to  remove  the  antral  packing,  or  for  inserting  a  cannula  into  the 
antrum,  the  author's  cheek  retractor  (Fig.  167)  is  of  ser^^ce.  If  a  fistula  persists 
in  the  canine  fossa  it  can  be  closed  easily  by  paring  its  edges  and  putting  in 
a  suture  or  two.  If  the  anterior  end  of  the  inferior  turbinate  cannot  be  removed 
by  way  of  the  antrum,  the  packing  should  be  removeii  from  the  nose  and  the 
turbinate  removed  intra-nasally.  Occasionally  it  is  awkward  to  do  this  under 
ether,  and  therefore  it  is  better  to  remove  it  later,  under  cocaine. 

Variations  of  the  Operation  through  the  Canine  Fossa. — If  the  posterior 
ethmoidal  cells  are  diseased  and  the  operator  wishes  to  reach  them  by  the  antrum 
route,  the  upper  part  of  the  inner  wall  of  the  antrum — that  is,  the  membranous 
area — should  be  broken  down  and  then  removed  with  the  conchotome.  In 
imcomplicated  cases  of  chi-onic  suppiu-ation  of  the  antrum  the  removal  of  the 
upper  part  of  the  inner  wall  makes  a  second  opening  tlu'ough  which  drainage 
is  possible.     If  time  permits,  it  is  well  to  make  such  an  opening. 

Attempts  are  made  by  some  operators  to  save  the  mucous  membrane  of  the 
inner  wall  of  the  antrum  and  to  turn  it  inward  to  serve  as  a  flap  to  cover  part 
of  the  denuded  antrum.  Unless  the  whole  of  the  mucous  membrane  of  the  inner 
wall  is  saved  and  turned  outward,  inferior  turbinate  and  all,  as  indeed  one 
surgeon  does,  it  would  hardly  seem  to  be  worth  while.  Sa\'ing  flaps  of  mu- 
cous membrane  in  various  nasal  operations  has  not,  as  a  rule,  proved  worth  the 
<loing.  I  have  not  seen  the  nutrition  of  the  teeth  interfered  with  after  the 
radical  antrum  operation. 

Wounds  of  the  Antrum. — Punctured  wounds  of  the  antrum  usually  occur 
through  the  front  wall  in  connection  with  a  similar  wound  of  the  cheek.  The 
treatment  of  such  a  condition  would  be  the  ordinary-  sm-gical  cleansing  of  the 
flesh  wound  and  washing  out  the  ca\ity  of  the  antrum  thi'ough  the  woimd  in  the 
front  wall  if  it  is  of  sufficient  size  to  permit  it.  If  it  is  not,  the  antrum  should 
be  watched  for  signs  of  sepsis.  If  these  set  in,  the  antrum  should  be  entered 
through  the  inferior  meatus  and  irrigated.  If  prolonged  suppuration  follows, 
the  antrum  should  be  entered  through  the  canine  fossa  and  explored  for  bits  of 
dead  bone. 

In  depressed  fractm-e  of  the  malar  bone  the  front  wall  of  the  antrum  is 
crushed  in.  In  treating  this  condition  the  malar  bone  and  the  front  wall  of 
the  antrum  are  raised  into  position  by  exposing  the  canine  fossa  and  making 
an  opening  into  the  antrum  through  the  front  wall  large  enough  to  admit  a 
stout,  curved  curette.  With  this  the  malar  bone  and  the  front  wall  of  the 
antrum  are  pried  into  place.  If  the  bones  retain  their  position  after  their  read- 
justment, nothing  further  is  needed  except  to  protect  the  parts  from  further 
trauma.  If,  however,  the  bones  do  not  stay  in  place,  they  may  be  made  to  do 
so  by  packing  the  antrum  for  a  few  days  with  gauze. 

M.vLiGXANT  Disease  of  the  Antrum. — Carcinoma  of  the  antrum  is  fairly 
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frequent.  Sarcoma  is  not  so  common  as  carcinoma,  but  still  it  is  not  rare.  The 
chief  symptom  of  malignant  disease  of  the  antrum  is  pain.  Later,  there  is  the 
cachexia  which  goes  with  malignant  disease,  and,  when  the  tumor  has  outgrown 
the  antrum,  a  swelling  appears  in  the  canine  fossa  or  in  the  nasal  cavity.  The 
part  of  the  growth  which  projects  into  the  nose  bleeds  easily.  There  is  a  dis- 
charge of  blood  or  pus  from  the  nostril  of  the  affected  side.  It  is  extremely  un- 
fortunate that  the  diagnosis  of  malignant  disease  of  the  antrum  is  so  seldom 
made  until  the  growth  has  exceeded  the  limits  of  the  antrum  and  has  rendered 
its  thorough  removal  impossible.  In  a  person  of  middle  age,  an  offensive 
nasal  discharge,  whether  accompanied  by  pain  or  not,  should  have  its  cause 
immediately  determined  by  a  thorough  examination  of  the  nose  and  the  ac- 
cessory cavities. 

Treatment. — As  a  first  step,  the  antrum  should  be  opened  by  way  of  the  canine 
fossa,  and  the  nature  and  the  extent  of  the  growth  ascertained.  The  etherizing 
should  be  carried  on  by  tubes  passed  through  the  nose  into  the  pharynx.  The 
use  of  the  tubes  makes  it  possible  to  pack  the  pharynx  with  gauze,  thus  removing 
the  danger  of  blood  getting  into  the  trachea.  .No  matter  how  extensive  the 
operation  may  be,  unless  it  is  undertaken  before  the  growth  extends  beyond  the 
walls  of  the  antrum  it  will  be,  in  the  majority  of  cases,  simply  a  palliative  proced- 
ure. (For  further  details  regarding  diseases  of  the  antrum  the  reader  is  referred 
to  the  article  on  ''Surgical  Diseases  of  the  Jaws,"  in  the  present  volume.) 


VI.    THE  APPLIED  ANATOMY  AND  THE  DISEASES  OF  THE 
SPHENOIDAL  SINUS. 

Anatomy. — The  sphenoid  bone  consists  of  a  body  and  two  sets  of  wings. 
The  body  is  quadrilateral  and  is  hollowed  by  a  cavity.  This  is  divided,  by  a 
median  partition,  into  two  sphenoidal  sinuses,  a  right  and  a  left.  One  large 
venous  sinus — the  cavernous — and  four  small  ones  touch  the  sphenoid  bone, 
and  three  chief  arteries  of  the  skull  touch  it  or  pass  through  foramina  in  it;  six 
of  the  twelve  cranial  nerves  are  in  relation  with  it ;  all  the  bones  of  the  skull 
centre  round  it,  and  five  of  the  bones  of  the  face  articulate  with  it ;  and  it  comes 
into  relation  with  the  cerebellum  and  the  two  basal  lobes  of  the  brain. 

Absence  of  the  Sinus. — Absence  of  the  sinus  has  been  reported  a  few  times. 
(Zuckerkandl  and  Hertzfeld,  1898.)  I  found  it  wanting  once  in  one  hundred 
heads. 

Size. — The  sinus  is  often  larger  on  one  side  than  on  the  other,  with  the 
difference  generally  in  favor  of  the  left.  It  may  hold  only  a  drop  of  water  or 
may  be  large  enough  to  hold  9  c.c.  (2^  drachms).  The  average  amount  is  5-6  c.c. 
(1^  drachms). 
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FoR-M. — In  form  the  sinus  is  usually  a  cube,  but  the  regularity  of  this  is  broken 
Jby  the  indentation  in  the  superior  wall  caused  b\'  the  sella  turcica  and  by  the 
)ressing  in  of  the  cavernous  sinus  on  the  two  sides. 

The  Cavity  of  the  Sixus. — The  sinuses  are  separated,  the  one  from  the 
fother.  by  a  median  partition.  Often  this  is  not  symmetrically  placed,  and  hence 
)ne  sinus  may  be  much  larger  than  the  other.  In  such  a  case  it  is  possible  for 
the  larger  and  predominating  sinus  to  be  m  relation  \\ith  the  cavernous  sinus 
)n  both  sides,  and  for  the  same  reason  a  left  sinus  may  be  the  starting-point  of 
Misease  in  the  right  optic  ner^-e.  Occasionally  the  sinus  ha,s  a  double  but  incom- 
plete partition.  In  young  subjects  the  sinus  does  not  extend  back  of  the  optic 
foramen,  while  in  the  normal  adult  it  reaches  the  middle  of  the  sella  turcica. 
The  average  antero-posterior  diameter  varies  from  1  to  2  cm.,  or  from  one-half 
to  three-quarters  of  an  inch. 

The  Development  of  the  Sixrs. — The  sphenoidal  sinus  is  formed  b}'  a 
prolongation  of  the  nasal  mucous  membrane  through  a  small  triangular  scale  of 
bone,  the  remnant  of  the  sixth  turbinate  of  the  fcBtus.  This  bit  of  bone  finally 
fuses  with  the  front  face  of  the  body  of  the  sphenoidal  bone  and  becomes  a  part 
of  the  front  waU  of  the  sinus  after  the  ca^■ity  has  l^een  formed.  At  birth  the 
sphenoidal  sinas  has  a  well-formed  ostium  and  a  suggestion  of  a  ca\aty.  At 
two  years  of  age  the  cavity  is  the  size  of  a  pea.  From  this  time  onward,  the 
sinus  grows  more  rapidly  than  is  usually  supposed.  In  a  child  of  ten  I  have 
found  the  sinus  to  measure  an  inch  from  before  backward.  Three-quarters  of 
an  inch  is  given  as  the  normal  antero-posterior  diameter  of  the  adult  sinus. 
This,  I  am  confident,  is  too  small. 

The  Mucous  Me^ibil^xe  of  the  Sixus. — The  mucous  membrane  of  the 
sphenoidal  sinus  is  a  prolongation  from  the  nasal  mucous  membrane.  It  is 
tliin  and  very  Ughth'  attached.  If  there  is  a  very  large  bony  ostium  it  forms  a 
thaphragm  over  it  with  an  opening  in  the  centre.  There  are  the  usual  three 
layers — the  mucous,  the  submucous,  and  the  periosteal.  The  epitheUum  cov- 
ering the  membrane  is  ciliated,  like  that  of  the  mucous  membrane  of  the  nose. 
Grouped  about  the  ostium  there  are  many  glands.  These  occasionally  degen- 
erate into  cysts.  Many  vessels  run  in  the  submucous  laj'er,  and  at  the  optic 
foramen  these  communicate  freely  with  the  vessels  of  the  orbit.  The  lateral 
walls  of  the  sphenoidal  sinus  are  cribriform,  with  minute  foramina,  through  which 
vessels  run  from  the  sphenoidal  sinus  into  the  cavernous  sinus.  Tliere  is  a 
venous  connection  also  through  the  sella  turcica  and  through  the  anterior  face 
into  the  posterior  ethmoidal  cells.  The  arteries  which  supply  the  sinus  are  the 
spheno-palatine,  the  pter3'go-palatine,  and  the  Mdian — all  branches  of  the 
internal  maxillary  artery  in  the  spheno-maxillar>^  fossa.  A  branch  of  the  spheno- 
palatine artery  crosses  the  face  of  the  sinus  and  enters  the  ostium  to  supply  the 
inside.  The  other  two  arteries  Ue  on  the  under  side  of  the  body  and  run  in 
bony  canals. 
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L y:\iphatics. — The  lymphatics  join  both  the  deep  lymphatics  of  the  neck 
and  those  at  the  base  of  the  brain. 

The  Relations  of  the  Different  Faces  of  the  Sinus. — The  Upper  Face. — 
The  upper  surface  is  intracranial.  (Fig.  170.)  From  before  backward  it  is 
made  up,  first,  of  a  portion  of  the  lesser  wing.  Then  come  the  optic  groove 
and  the  olivary  eminence;  and,  next,  the  surface  falls  sharply  in  the  sella  turcica, 
to  rise  again  into  the  posterior  clinoid  processes  and  the  back  of  the  saddle.  In 
a  large  sinus  this  upper  face  comes  into  relation  anteriorly  with  the  posterior 
ethmoidal  cells  and  posteriorly  with  the  basilar  groove.  The  length,  in  such 
cases,  may  be  from  20  to  31  mm.  (f  to  1^  inches).  A  small  sinus  does  not  extend 
back  of  the  optic  groove.  The  posterior  ethmoidal  cells  may  extend  posteriorly 
and  so  lie  above  the  superior  face  of  the  sinus. 

In  the  adult  this  face  is  usually  thin.  In  the  young,  on  the  other  hand,  it  is 
thick — 3-6  mm.,  or  from  \io\oi  an  inch.     In  a  large  sinus  the  roof  is  liable  to 


Fig.  170. — The  Sphenoidal  Bone  a.s  Seen  from  Above.      (Qiiain.) 


be  very  thin.  Zuckerkandl  has  reported  the  absence  of  this  upper  wall.  Sieur 
and  Jacob  have  not  observed  its  absence,  but  have  seen  it  so  thin  that  the  dura 
could  not  be  removed  without  bringing  this  wall  with  it. 

The  most  important  structure  with  which  the  upper  face  is  related  is  the  dura. 
In  front  there  arc  the  optic  nerves  and  the  o])hthalmic  arteries,  imprisoned  on 
either  side  in  the  optic  canal.  Behind  these,  on  the  thicker  olivary  eminence, 
is  the  optic  chiasma.  The  fact  that  this  is  placed  on  thicker  bone  has  been  given 
as  the  reason  why  the  optic  nerves  are  so  much  oftener  affected  in  sinus  disease 
than  the  chiasma.  Still  farther  back,  in  the  cavity  of  the  sella  turcica,  there  is 
the  pituitary  gland.  Tumors  springing  from  this  occasionally  invade  the  sinus. 
The  upper  surface  has  a  venous  sinus  in  relation  with  it,  viz.,  the  coronary. 

The  External  Face.  (Fig.  171.) — From  before  backward  the  following  struct- 
ures are  noticed:  the  optic  canal,  for  the  second  time,  the  sphenoidal  fissure, 
then  the  large  cavernous  sinus,  and  finally  the  internal  carotid  artery.  Outside 
of  the  cavernous  sinus  there  are:   anteriorly,  the  foramen  rotuudum,  carrying 
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the  superior  maxillary  nerve,  and  posteriorly  the  foramen  ovale,  carrying  the 
inferior  maxillary  nerve. 

The  relationship  of  the  external  face  of  the  sphenoidal  sinus  with  the  cav- 
ernous sinus  is  one  of  great  importance.  Within  this  there  are  the  internal 
carotid  artery,  the  motor  ner^-es  of  the  eye,  and  the  first  branch  of  the  great  fifth 
nerve.  Both  the  ophthalmic  and  the  internal  carotid  arteries  occasionally  pro- 
ject into  the  sinus.  A  small  venous  sinus,  the  inferior  petrosal,  is  in  relation 
with  the  external  uall. 

The  external  face,  Uke  the  sujx'rior  one,  is  fragile.  Fractures  of  the  base  of 
the  skull  are  liable  to  extend  through  this  face,  and  readily  open  up  the  im- 
portant blood  channels  which  have  just  been  mentioned.  Disease  involving 
this  face  of  the  sinus  may  cause  progressive  ocular  troubles,  ^^olent  pain,  epilei>- 
tiform  attacks,  crises  of  vomiting,  meningitis,  and  finally  brain  abscess. 


INTERNAL  CAROTiO 

ARTERY  WITHIN  THE 

I    N'HVE  CAVERNOUS  SINUS 


Fig.  171. — DiagramSho\v-ingtheRelationof  the  Outer  Wall  of  the  Sphenoidal  Sinus  to  theCavern- 
OU.S  Sinu.s.  The  contents  of  the  cavernous  sinus — namely,  the  tliircl  nerve,  tlie  fourth  nerve,  the  first 
division  of  the  fifth  ner\-e,  the  sixth  nerve,  and  the  internal  carotid  artery — are  also  shown.  (Sieur  and 
Jacob.) 


The  Posterior  Face. — This  face  is  intracranial.  (Fig.  172.)  It  is  hollowed 
out  by  the  basilar  groove,  in  which  lie  the  basilar  artery  and  the  medulla  ol> 
longata  and  pons.  Here,  again,  there  is  another  venous  sinus,  the  occipital. 
There  are  venous  sinuses,  therefore,  on  three  sides  of  the  body  of  the  sphenoid — 
the  superior,  the  external,  and  the  posterior. 

The  Inferior  Face. — The  inferior  face  is  in  relation  with  the  nose  and  the 
pharjTix.  Thi'ough  a  small  foramen  in  this  face  runs  the  pterygo-palatine  artery. 
The  width  of  this  surface  varies  from  20  to  25  mm.  (f  to  1  inch).  It  measures 
from  3  to  10  mm.  (^  to  f  of  an  inch)  in  thickness  and  is  therefore  too  thick 
to  puncture  easily.  In  two-thirds  of  the  cases  this  face  does  not  reach  as  far 
back  as  the  pharjTix.  The  mucous  membrane  over  it  varies  from  3  to  4  mm. 
il  inch)  in  thickness,  and  contains  much  fibrous  tissue.  The  membrane  becomes 
thinner  as  it  turns  up  over  the  anterior  face  of  the  sphenoid.    This  locality  is 
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supplied  by  the  pterygo-palatine  and  the  Vidian  arteries.  The  width  of  the 
right  choana  is  12  or  13  mm.  (^  inch),  that  of  the  left  17  mm.  (about  f  inch). 
In  a  large  sinus  the  length  of  the  inferior  surface  often  is  as  much  as  30  mm. 


OCCIPfAL 


Fig.  172. — Diagram  Showing  a  Large  Sphenoidal  Sinus  which  Extends  to  the  Posterior  Wall  of 
the  Body  of  the  Bone.      (Sieur  and  Jacob.) 

(1|  inches).     Only  in  a  very  large  sinus  would  an  attempt  to  make  an  opening 
here  be  justifiable. 

The  middle  lacerated  foramen  containing  the  internal  carotid  artery  is  in 
relation  with  the  inferior  surface.     In  a  wide  sinus  the  Vidian  nerve  lies  in  the 


PTERVCOID  PBOCESS 

Fig.  173. — The  Splicnoidal  Bone  as  Seen  from  in  Front.     (Quain.) 

floor,  i.e.,  in  the  substance  of  the  inferior  face.    This  is  the  motor  nerve  of  Meckel's 
ganglion. 

The  Anterior  Face. — This. face  is  divided  into  two  parts:   an  outer,  which 
abuts  against  the  posterior  ethmoidal  cells,  and  an  inner,  which  is  free  and  forms 
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the  upper  and  back  wall  of  the  nasal  caAit}'.  (Fig.  173.)  The  septum  of  the 
nose  is  continued  back  to  the  middle  of  the  free  part  of  tliis  face,  and  forms  there 
a  median  partition.  The  transverse  measurement  of  this  face  varies  from  28  to 
30  mm.  (1^  inches).  In  a  well-developed  sinus  this  face  makes  a  right  angle 
with  the  cribriform  plate,  and  averages  in  height  from  16  to  18  mm.  (|  inch). 

The  Ostium. — The  drainage  opening  of  the  sinus  is  placed  in  the  anterior 
face.  (Fig.  173.)  The  ostium,  as  the  opening  is  called,  is  situated  nearer  the 
upper  than  the  lower  border.  Generally  it  is  4  mm.  (f  inch)  from  the  top,  or 
between  8  and  10  mm.  (about  \  inch)  from  the  bottom.  The  opening  measures 
from  2  to  3  mm.  (^  inch)  vertically,  and  from  1  to  2  mm.  (yw  inch)  transvei-sely. 
In  a  majority  of  cases  the  opening  cannot  be  seen  unless  the  middle  tm-binate 
is  first  removed.  The  distance  from  the  centre  of  the  nasal  opening  varies  from 
5  to  8  cm.  (2  to  3t  inches),  and  from  the  nasal  spine  it  is  6J  or  7  cm.  (2i  to  2f 
inches).  The  spine  is  hard  to 
find,  and  the  middle  of  the 
anterior  nares  is  a  variable 
point.  I  prefer,  therefore,  to 
measure  from  the  lower  border 
of  the  lateral  cartilage,  where 
this  turns  round  to  make  the 
posterior  boundary  of  the  nasal 
opening.  So  measured,  the 
distance  of  the  ostium  is  2| 
inches,  or  6  cm.  AMien  the  os- 
tium is  entered,  the  examining 
or  cm'etting  instrument  has  on 
an  average  a  working  distance 
of  from  1  to  2  cm.  (f  to  f 
inch).  Owing  to  the  high  position  of  the  ostium,  the  sinus  fiUs  with  secretion 
luiing  the  night,  and  empties  itself  in  the  morning  when  the  patient  assumes 
ihe  upright  position  and  bends  forward. 

Catheterizing  the  Sphenoidal  Sinus.  (Fig.  174.) — Unless  the  olfactory 
slit  is  widened  as  a  result  of  atrophy  of  the  soft  parts,  the  ostium  of  the  sphenoid 
cannot  be  seen.  In  many  cases,  however,  the  middle  tm-binate  can  be  pushed 
aside  by  means  of  Ivillian's  long  thin-bladed  speculum,  and  the  opening  of  the 
sinus  exposed.  In  those  cases  in  which  the  ostium  is  \-isible,  catheterizing  is 
done  imder  direct  sight  and  is  a  simple  procedure.  As  the  average  cUstance  from 
the  front  wall  of  the  sphenoid  is  a  fraction  over  three  inches,  and  the  average 
depth  of  the  sinus  three-quarters  of  an  inch,  the  catheter  should  be  at  least  four 
inches  long.  If  the  front  wall  of  the  sinus  is  exposed  by  the  speculum,  but  not 
the  opening,  the  catheter  is  carried  back  to  the  sphenoid  under  direct  ^'ision,  is 
placed  against  the  upper  part  of  the  front  wall,  and  the  point  is  turned  slightly 


Fig.  174. — Diagram  Showing  one  Method  of  Cathetc 
izing  the  Sphenoidal  Sinus.     (Sieur  and  Jacob.) 
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outward  behind  the  posterior  end  of  the  ethmoidal  labyrinth,  and  then  brought 
downward  on  the  front  face  of  the  sphenoid  and  rotated  a  httle  in  the  search  for 
the  opening.  If  the  Kilhan  speculum  is  not  at  hand,  or  if  the  patient  will  not 
permit  its  use,  an  attempt  may  be  made  to  pass  the  catheter  back  to  the  front 
wall  through  the  olfactory  fissure.  There  is  practically  always  a  passage  back  in 
the  olfactory  fissure,  just  below  the  cribriform  plate.  If  this  route  is  to  be  followed, 
the  patient's  head  should  be  thrown  slightly  upward  and  backward.  A  catheter, 
which  is  bent  about  twenty  degrees  away  from  the  horizontal,  is  pushed  up  to 
the  cribriform  plate  in  the  anterior  part  of  the  olfactory  fissure,  and  then  carried 
back  along  the  under  surface  of  the  cribriform  plate  to  the  upper  part  of  the  front 


Fig.    175. — Tlio    Prolongation    of    the  Sphenoidal  Sinus    into    the  Le.s?er  Wing.      On  the  right    the 
optic  canal  is  shown  in  the  roof  of  the  prolongation.      (Sieur  and  Jacob.) 


wall  of  the  sphenoid.  The  greatest  gentleness  must  be  used  in  order  to  pre- 
vent the  catheter  from  engaging,  against  the  cribriform  plate  and  perforating  it. 
When  the  catheter  is  against  the  front  wall  of  the  sphenoid  the  point  of  the 
instrument  is  brought  downward  and  rotated  until  the  ostium  is  found.  If  the 
catheter  has  too  much  of  a  bend  it  will  not  engage  against  the  front  wall  of  the 
sinus,  but  will  slip  down  into  the  pharynx. 

A  probe  passed  upward  at  an  angle  of  forty-five  degrees  with  the  floor  of  the 
nose  is  in  direct  line  with  the  front  face  of  the  sphenoid  and  the  ostium.  Such 
a  line  cuts  the  lower  border  of  the  middle  turbinate  at  its  centre.  By  following 
this  line  one  can  catheterize  forty  p(>r  cent  of  sinuses.  Great  care  should  be 
used  in  passing  a  probe  vei'tically  upward  in  front  of  this  line  for  fear  of  striking 
and  perforating  the  cribriform  plate. 

The  sphenoidal  sinus  can  be  catheterized  by  a  third  method,  viz.,  by  placing 


DISEASES' OF  THE  ACCESSORY  SINUSES. 


177 


the  catheter  against  the  lower  part  of  the  front  face  of  the  sinus,  then  working 
the  point  upward,  and  fishing  for  the  opening. 

The  SphexoEthmoidal  Recess. — Just  in  front  of  the  anterior  face  of  the 
sphenoid,  and  separating  this  from  the  posterior  ethmoidal  cells,  there  is  a 
vertical  slit  which  is  called  the  spheno-ethmoidal  recess — the  remnant  of  the 
sixth  meatus.  The  height  of  the  recess  is  12  mm.  (|  inch),  and  its  width  5  or  6 
mm.  (^  inch).  Some  of  the  posterior  ethmoidal  cells  empty  into  this,  as  does 
also  the  sphenoidal  sinus.  The  mission  of  this  slit  is  to  carry  secretion  from 
the  posterior  ethmoidal  cells  and  from  the  sphenoidal  sinus  down  to  the  pharjTix. 
Thus  it  is  that  pus  seen  by  the  posterior  mirror  in  the  superior  meatus  and 
on  the  upper  rim  of  the 
choanse  serves  as  a  sign  of 
disease  either  in  the  sphe- 
noidal sinus  or  in  the  pos- 
terior ethmoidal  cells. 

Prolongatioxs  of  the 
Sphenoidal  Sinus.  —  Im- 
portant as  the  relations 
of  the  different  faces  of  the 
sphenoid  are,  it  is  of  even 
greater  clinical  importance 
to  appreciate  the  fact  that 
the  sphenoidal  sinus  fre- 
quently sends  out  prolon- 
gations. 

In  rather  rare  cases  pro- 
longations are  found  run- 
ning into  the  posterior 
clinoid  processes  or  into  the 

beak  of  the  sphenoid.  These  prolongations  are  not  common  and  are  not  im- 
portant. There  are  three  varieties,  however,  which  are  not  only  common,  but 
very  important.     These  are: 

1.  A  prolongation  into  the  lesser  wings.  (Fig,  175.)  The  importance  of 
this  is  that  it  tends  to  weaken  the  optic  groove  and,  in  cases  of  trauma,  to  deter- 
mine the  site  of  fracture  here.  Then,  again,  it  furnishes  a  good  route  along 
which  pus  from  a  suppurating  sinus  may  travel  to  the  optic  nerve  and  infect 
it.     This  prolongation  occurs  once  in  twelve  cases. 

2.  A  prolongation  forward  at  the  anterior  inferior  angle  of  the  sinus.  This 
is  called  the  palatine  prolongation,  because  it  comes  into  relation  with  the  palate 
bone.  (Figs.  177  and  178.)  The  name  maxillary  prolongation  or  antrum 
prolongation  would  suggest  better  its  anatomical  and  clinical  bearings. 

At  the  posterior  inferior  part  of  the  ethmoidal  region  there  is  an  ethmoidal 
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Fig.  176. — The  Prolongation  of  the  Sphenoidal  Sinus  into 
the  Great  Wing.  The  circular  dark  area  in  the  upper  wall  of 
the  prolongation  is  the  foramen  rotundum,  and  the  smaller  one 
in  the  lower  wall  is  the  Vidian  canal.     (Sieur  and  Jacob.) 
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cell  (Fig.  179)  which  plays  the  role  of  a  go-between  between  the  sphenoid  behind 
and  the  antrum  in  front.  This  cell  is  normally  in  relation  with  the  outer  half 
of  the  anterior  face  of  the  sphenoid.   It  corresponds  to  the  anterior  inferior  angle 


Fig.    177. — The    Prolongation   of   the   Sphenoidal    Sinus   into   the   Great  Wing   and   into   the  Lesser 
Wing.     The  dotted  lines  show  the  position  of  the  prolongations.     (Quain,  with  modifications.) 

of  the  sphenoid  and  to  the  posterior  superior  angle  of  the  antrum.  It  may  be 
absorbed  by  the  antrum  or  by  the  sphenoid.  When  the  cell  is  absorbed  by  the 
sphenoid  a  cul-de-sac  is  formed  which  runs  obhquely  forward,  outward,  and 

downward.  It  may  be  from 
4  to  6  mm.  (|-J  inch)  broad 
and  5  or  6  mm.  (|  inch)  long. 
Often  the  partition  which 
separates  this  prolongation 
from  the  antrum  is  made  of 
thick  bone,  but  again  it  is 
common  to  have  it  composed 
of  translucent  bone,  which 
could  easily  melt  down  in 
the  presence  of  pus. 

Above  this  prolongation 
are  the  posterior  ethmoidal 
cells,  of  which  this  pro- 
longation is  a  derivative. 
Below  and  toward  the  in- 
side is  the  spheno-palatine 
foramen,  and  to  the  out- 
side, in  the  spheno-maxil- 
lary  fossa,  is  the  superior 
maxillary  nerve,  with  the  spheno-palatine  or  Meckel's  ganglion  hanging  from 
it;    behind  are  the  spheno-maxillary  fossa  and,  directly  below,  a  part  of  the 


Fig.  178. — Prolongation  of  the  Splienoidal  Sinus  For- 
ward. (Four-fifths  natural  size.)  Tliis  prolongation,  called 
the  antral  prolongation,  makes  a  part  of  tlie  posterior  supe- 
rior inner  wall  of  the  antrum.  The  bone  at  tlic  aiilerior  or 
blind  end  of  the  prolongation  is  as  thin  as  paper  and  could 
easily  be  broken  down  by  the  necrosing  action  of  pus. 
Tlirough  such  a  prolongation  a  disea.sed  antrum  cpuld  readily 
infect  the  sphenoidal  sinus,  or  the  sphenoidal  sums,  when 
diseased,  could  infect  the  antrum.  This  prolongation  is  very 
common.     (Original.) 
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superior  meatus.  The  importance  of  this  prolongation  is  that  it  unites  the 
sphenoid  and  the  antrum.  The  endeavor  was  made,  at  one  time,  to  enter  the 
phenoid  through  the  posterior  superior  angle  of  the  antrum,  where  this  pro- 
longation is  so  frequent.  There  were  too  many  important  relations  at  this 
point,  however,  and  the  way  was  too  narrow,  for  the  procedure  to  become 
much  used. 

3.  A  prolongation  into  the  great  wings  of  the  sphenoid  and  into  the  base  of 
the  pterygoid  plate.  (Fig.  178.)  It  is  the  most  common  prolongation.  This  is 
foimd  once  in  six  subjects,  and  is  seen  only  in  large  sinuses.  It  is  often  greater 
on  one  side  than  on  the  other,  or 
may  even  be  unilateral.  It  projects 
outward  between  the  foramen  rotun- 
duni  and  the  foramen  ovale — that 
is,  between  the  superior  and  the  in- 
ferior maxillary  nerves.  Sometimes 
the  prolongation  extends  do\NTi  the 
side  of  the  choanse  for  a  distance  of 
5  or  6  mm.  (\  inch).  In  one  case  out 
cf  six,  where  the  prolongation  is 
found,  it  reaches  as  far  outward  as 
the  foramen  ovale.  When  it  extends 
as  far  outward  as  this  the  cavity  is 
separated  from  the  two  nerves  and 
the  two  foramina  by  a  thin  partition 
of  bone,  or,  in  some  instances,  only 
by  mucous  membrane.  This  pro- 
longation explains  readily  the  in- 
volvement of  the  two  maxillary 
nerves  in  affections  of  the  sphenoidal 
-inus.  ^^^lere  this  prolongation  is 
present  there  is  danger,  in  the  opera- 
tion for  resecting  the  Gasserian 
ganglion  at  the  foramen  ovale,  of 
breaking  into  the  sinus.  On  account 
of  the  widening  of  the  floor  of  the  sinus  the  Mdian  nerve  is  in  the  floor  of  the 
prolongation  and  consequently  is  exposed.  Whenever  the  two  choanae  are  found 
to  be  very  large  it  should  arouse  a  suspicion  that  this  prolongation  exists. 

Modern  study  of  the  anatomy  of  the  sphenoidal  sinus  has  brought  out  two 
important  points.  The  first  relates  to  the  rapidity  of  development,  up  to  fifteen 
years,  j-ray  plates  and  autopsy  findings  show  that  at  ten  years  of  age  the 
sinus  may  be  as  large  as  whal:  is  given  as  the  normal  size  for  the  adult  sinus — 
that  is,  it  n.ay  measure,  from  before  backward,  three-quarters  of  an  inch.     At 


Fig.  179.— Diagrams  Showing  DilTerent  Rela- 
tions between  the  Antrum,  the  Ethmoidal  Cells, 
and  the  Sphenoidal  Cells.     (Sieur  and  Jacob.) 

1 ,  the  largest  figure,  shows  a  f)osterior  inferior 
ethmoidal  cell  between  the  sphenoid  behind  and 
the  antrum  in  front. 

2,  tlie  lower  left-hand  figure,  shows  the  poste- 
rior ethmoidal  cell  united  to  the  sphenoid  and  mak- 
ing the  antrum  a  prolongation  of  the  sphenoidal 
sinus. 

3,  the  lower  right-hand  figure,  shows  the  antrum 
increased  in  size  bj'  the  absorption  of  this  cell. 


180 


AMERICAN  PRACTICE  OF  SURGERY, 


aiQMT   S^MENOl 


Fig.  180. — Specimen   Showing  an  Ethmoidal  Cell  Extending 
Back  Over  the  Sphenoidal  Sinus.      (Sieur  and  Jacob.) 


autopsy,  in  a  boy  of  ten,  I  found  it  to  measure  in  this  diameter  one  inch.  In 
the  examination  of  adult  heads  my  experience  has  been  that  it  is  more  common 
to  find  a  sinus  which  measures  an  inch  or  more  antero-posteriorly  than  to  find 
one  which  measures  three-quarters  of  an  inch.  The  second  important  point 
is  the  great  frequency  with  which  the  sinus  is  found  to  have  prolongations.  The 
commonest  of  these  is  the  prolongation  outward  into  the  great  wing,  between 

the  foramen  rotundum  in 
front  and  the  foramen  ovale 
behind,  that  is,  between  the 
superior  maxillary  nerve  and 
the  inferior  maxillary  nerve. 
The  intimate  relationship  be- 
tween this  prolongation  and 
these  two  important  nerves 
makes  the  examination  of 
the  sphenoidal  sinus,  in  cases 
of  nem*algia,  of  the  greatest 
importance.  This  prolongation  drains  poorly  at  best,  and  the  drainage  is  made 
poorer  by  the  frequent  presence,  on  the  outer  wall  of  the  sinus,  of  a  partial 
partition  which  projects  somewhat  over  its  opening. 

Modern  anatomy  has  taught  us  how  the  posterior  ethmoidal  cells  may  overlie 
and  surround  the  sphenoidal  sinus  (Fig.  180),  at  times  almost  taking  its  place, 
and  it  has  also  emphasized  the  intimate  relationship  between  the  sinus  and  the 
optic  nerve. 

Pathology. — Acute  Inflammation  of  the  Sphenoidal  Sinus. — Acute  in- 
flammation of  the  sphenoidal  sinus  is  accompanied,  as  a  rule,  by  severe  general 
symptoms,  among  which  are  mental  depression,  sleeplessness,  and  attacks  of 
fainting.  There  is  pain  either  in  the  occipital  or  in  the  frontal  region.  At  times 
the  pain  may  be  located  in  the  region  of  the  ear.  Vertigo  may  be  present,  and 
there  is  generally  a  sense  of  pressure  behind  the  eye  of  the  affected  side.  The 
nose  is  stopped,  and  there  is  loss  of  smell.  The  nasal  mucous  membrane  is  red, 
especially  in  the  region  of  the  superior  meatus  and  the  olfactory  fissure.  In 
this  locality  there  may  be  seen  a  little  pus  which  is  renewed  as  soon  as  it  is 
wiped  away. 

Acute  inflammation  of  the  sphenoidal  sinus  can  cause  ocular  disturbances 
Buch  as  swelling  of  the  lids,  exophthalmos,  diplopia,  and  dimness  of  vision.  Acute 
inflammation  of  this  sinus  has  been  known  to  lead  to  a  fatal  meningitis. 

Unless  the  symptoms  are  stormy  or  complications  arc  throatoned,  the  diag- 
nosis of  acute  inflammation  of  the  sphenoidal  sinus  is  in  many  cases  only  a 
probable  diagnosis;  and,  where  this  is  the  case,  the  treatment  is  purely  sympto- 
matic. If  local  treatment. is  called  for,  it  consists  in  washing  out  the  sinus 
or  enlarging  its  drainage  opening. 
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Chronic  Infla.mmation  of  the  Sphenoidal  Sinus. — In  chronic  inflamma- 
tion of  the  sphenoidal  sinus  any  or  all  of  the  symptoms  which  have  just  been 
given  for  acute  inflammation  may  be  present.  The  symptoms,  however,  are 
generally  milder.  In  some  cas:es  the  patient  complains  of  severe  post-nasal 
catarrh,  while  in  others  he  mentions  also  dryness  of  the  phar}Tix,  discomfort  in 
the  larynx,  and  hoarseness.  The  post-nasal  catarrh  is  due  to  the  dried  secretion 
on  the  walls  of  the  pharynx;  the  sense  of  chjTiess,  to  the  atrophy  of  the  mucous 
membrane  caused  by  the  suppuration  in  the  sinus;  and  the  hoarseness,  to 
crusts  and  scabs  in  the  larynx.  In  ozaena  of  the  larynx  our  suspicions  should 
be  directed  to  the  accessory  sinuses,  and,  first  of  these,  to  the  sphenoid.  After- 
noon somnolence  is  commoner  in  sphenoidal  disease  than  in  disease  of  the  other 
sinuses.  Severe  eye  symptoms  are,  as  a  rule,  late  symptoms,  though  they  may 
be  the  first  symptoms  noticed  by  the  patient.  Often  the  symptoms  are  those 
of  a  posterior  ethmoiditis,  such  as  mental  depression,  inability  to  carry  on  work, 
and  disturbances  of  \'ision. 

The  Varieties  of  Chronic  Inflammation  of  the  Sphenoidal  Simts. — (1)  Mucocele. 
— Mucocele  of  the  sphenoidal  sinus,  with  gradual  dilatation  of  the  ca\ity  of  the 
sinus,  is  less  common  in  the  sphenoid  than  in  other  sinuses.  A  few  cases  have 
been  reported.  In  two  of  these  there  were  bilateral  exophthalmos  and  blindness 
from  atrophy  of  the  optic  nerve. 

The  diagnosis  of  mucocele  of  the  sphenoidal  sinus  can  be  made  only  by 
opening  the  sinus  and  evacuating  thick,  sterile  mucus.  The  dilatation  of  the 
sinus  could  probably  be  proved  best  by  use  of  the  j*-ray. 

(2)  Chronic  Suppuration. — Most  cases  of  chronic  inflammation  of  the  sphe- 
noidal sinus  are  cases  of  persistent  suppuration.  Tlie  pus  from  clii-onic  suppu- 
ration in  the  sphenoidal  sinus  may  perforate  the  median  partition  between  the 
sinuses  and  fill  both  cavities;  it  may  also  bore  a  way  for  itself  forward  into  the 
posterior  ethmoidal  cells;  or  it  may  break  into  the  antrum  through  the  antral 
prolongation  of  the  sphenoid.  AMien  the  pus  works  its  way  through  the  roof 
of  the  sinus  or  through  the  outer  walls  the  consequences  are  more  serious.  In 
such  cases  there  are  disturbances  of  vision  from  compression  neuritis,  or  throm- 
bosis of  the  cavernous  sinus  vsith  its  attendant  eye  symptoms.  In  addition, 
there  may  occur  basal  meningitis,  extradural  abscess,  or  abscess  of  the  brain 
in  the  middle  fossa. 

Examination. — Pus  is  found  in  the  superior  meatus  and  in  the  olfactory  fissure. 
From  here  some  of  it  reaches  the  floor  of  the  nose,  but  the  greater  part  graA-itates 
to  the  pharjTix.  The  vault  is  filled  with  scabs  and  the  posterior  pharjTigeal  wall 
is  matted  thick  \\1th  them.  Scabs  and  pus  are  found  on  the  back  of  the  soft  palate 
and  about  the  rim  of  the  choanse.  Polypi  are  not  generally  present  in  connection 
with  suppuration  of  the  sphenoid.  The  posterior  end  of  the  middle  turbinate 
may  be  enlarged.  The  olfactory  fissure  is  not  \N'ide  enough,  as  a  rule,  to  allow 
the  ostium  of  the  sphenoid  to  be  seen.     In  many  cases,  however,  it  can  be 
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brought  into  view  by  using  the  long-bladed  speculum.  The  most  important 
point,  in  making  a  diagnosis  of  chronic  suppuration  in  the  sphenoidal  sinus,  is 
to  catheterize  the  sinus  and  to  wash  pus  from  it. 

Treatment. — So  far  as  treatment  is  concerned,  the  sphenoidal  sinus  may  be 
regarded  as  the  most  posterior  of  the  ethmoidal  cells.  Suppuration  in  it,  there- 
fore, is  to  be  treated  in  the  same  manner  as  suppuration  in  any  ethmoidal  cell — 
that  is,  by  opening  and  draining  it.   The  first  step  in  the  treatment  is  to  expose 

as  much  of  the  front  wall 
of  the  sphenoid  as  pos- 
sible. This  is  accomplished 
by  removing  the  posterior 
half,  or,  better,  by  remov- 
ing the  whole,  of  the 
middle  turbinate.  The 
outer  half  of  the  front 
face  of  the  sphenoid  is  the 
posterior  wall  of  the  eth- 
moidal labyrinth.  The 
sphenoid,  therefore,  can  be 
entered  either  through  the 
inner  half  of  the  front  face 
or  thi-ough  the  outer  half  by 
way  of  the  ethmoidal  laby- 
rinth. (Fig.  181.)  Hajek's 
hook  is  very  useful  for  be- 
ginning the  removal  of  the 
anterior  wall.  The  hook  is  placed  in  the  ostium,  point  downward,  and  pulled 
sharply  forward  and  downward.  As  it  tears  itself  out  it  takes  with  it  a  bit  of  the 
anterior  wall  about  the  ostium.  This  procedure  can  be  repeated  until  the  whole 
front  wall  is  broken  away.  More  accurate  work,  however,  can  be  accomplished 
by  doing  the  finishing  with  a  clean-biting  conchotome  which  cuts  down- 
ward. As  the  conchotome  reaches  the  lower  part  of  the  front  wall  it  bites 
less  well  because  the  wall  here  is  thicker.  If  the  posterior  ethmoidal  cells  have 
been  removed  the  conchotome  can  be  turned  outward  and  the  outer  half  of  the 
front  wall  removed.  Here,  again,  the  hook  can  be  used,  but  a  conchotome 
of  the  proper  shape  is  a  much  more  satisfactory  instrument.  After  the 
removal  of  the  front  wall  the  cavity  of  the  sinus  is  washed  out.  The  sinus 
should  never  be  curetted  except  in  a  downward  or  in  an  inward  direction.  If 
one  is  tempted  to  curette  in  any  other  direction  he  should  not  forget  that  the 
ophthalmic  artery,  the  cavernous  sinus,  and  the  internal  carotid  artery  lie 
against  the  outer  wall,  the  optic  chiasma  and  the  pituitary  gland  against  the 
superior  wall,  and  the  medulla  and  the  pons  against  the  posterior  wall.    The 


Fig.  181. — Dissection,  to  Sliow  How  Hajek's  Hoolc  Can  Be 
Used  for  Breaking  Down  the  Front  Wall  of  the  Sphenoidal 
Sinus.     (Original.) 
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spheno-palatine  artery  crosses  horizontally  the  lower  part  of  the  front  face  of  the 
the  sphenoid.  This  is  always  injured  if  the  very  lowest  part  of  the  front  wall 
is  removed.  For  the  removal  of  the  lowest  part  of  the  wall  the  chisel  or  the  bm*r. 
is  necessary,  because  the  wall  at  this  point  is  so  thick.  At  times,  it  is  neces- 
sary to  remove  some  of  the  anterior  portion  of  the  floor  of  the  sinus  in  order 
to  get  sufficient  drainage.  After  such  a  procedure  the  bleeding  may  be  severe 
enough  to  require  a  tampon  to  control  it. 

"UTien  the  front  wall  of  the  sphenoidal  sinus  has  been  removed,  careful  after- 
treatment  is  necessary  in  order  to  prevent  the  formation  of  a  membranous 
diapliragm  in  the  place  of  the  anterior  wall.  If  this  occurs,  the  drainage  of  the 
sinus  is  obstructed  and  remains  so  until  the  membrane  is  removed.  Any  gran- 
ulations, therefore,  which  spring  up  around  the  edge  of  the  bony  opening  in  the 
front  wall  of  the  sphenoid  should  be  curetted  or  burned  away  ^ith  silver  nitrate. 
By  a  thorough  opening  of  the  sinus  after  the  method  just  described,  by  the 
maint(  nance  of  drainage,  and  by  careful  after-treatment,  most  patients  can  be 
made  comfortable  and  many  of  them  cured. 

Routes  by  wtjich  the  Sphenoidal  Sinus  ^Iay  be  Approached. — 1.  The  An- 
terior or  the  Ethmoidal  Route. — The  straightest  and  therefore  the  most  surgical 
route  to  the  sphenoidal  sinus  is  the  anterior  or  the  ethmoidal  route.  This  requires 
a  skin  incision  along  the  outer  border  of  the  nasal  bone  and  the  resection  of  the 
ascending  process  of  the  superior  maxilla.  In  addition,  the  lachrymal  bone 
and  one-half  of  the  os  planum  are  removed.  The  method  of  accompUshing  these 
procedui-es  has  aheady  been  described  in  the  section  on  clii-onic  inflammation 
of  the  frontal  sinus.  (See  page  131.)  The  whole  ethmoidal  labyrinth  is  cleaned 
out  from  before  backward,  and  the  complete  front  wall  of  the  sphenoid  is  taken 
away  under  direct  vision.  This  method  is  slow  in  becoming  popular  on  account 
of  the  scar  left  in  the  skin.  Wherever  there  is  an  empyema  involving  at  the 
same  time  the  ethmoidal  labyrinth  and  the  sphenoidal  sinus,  I  beUeve  that  this 
route  is  by  far  the  best  one.  From  the  mechanical  standpoint  this  operation 
leads  all  others;  from  the  patient's  standpoint,  also,  it  must  be  looked  upon 
favorably  because  everything  is  accompUshed  at  one  sitting  and  while  he  is 
under  the  influence  of  an  anaesthetic.  In  this  way  the  patient  is  spared  many 
partial  operations. 

2.  The  Route  through  the  Inner  Wall  of  the  Antrum. — The  sphenoidal  sinus 
can  be  reached  through  the  upper  part  of  the  inner  wall  of  the  antrum.  This  is 
a  ser\iceable  route  and  one  which  has  been  used  much  abroad. 

Technique. — The  canine  fossa  is  opened  to  its  widest  hmit.  (Fig.  182.) 
A  thin-bladed  knife  is  pushed  through  the  ostium  of  the  antrum  into  the  nasal 
ca\ity,  and  the  knife  is  carried  backward  horizontally  through  the  whole  length 
of  the  membranous  area  of  the  inner  wall  of  the  antrum.  The  posterior  superior 
part  of  the  inner  wall  of  the  antrum  is  broken  tlown  and  removed  with  the  con- 
chotome.     At  the  site  of  the  ostium  a  curette  is  passed  upward  in  as  nearly 
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vertical  a  direction  as  possible,  into  the  ethmoidal  labyrinth,  and  then  is  carried 
backward  through  the  labyrinth  to  the  front  of  the  sphenoidal  sinus.  This  has 
to  be  done  by  aid  of  the  sense  of  touch  and  by  a  knowledge  of  distances.  The 
larger  the  portion  of  the  inner  wall  of  the  antrum  that  is  removed  the  greater 
is  the  working  space  and  the  better  the  view  of  the  sphenoidal  sinus.  (Fig.  183.) 
Some  operators  remove  practically  all  of  the  inner  wall  of  the  antrum,  in  order 
to  get  as  complete  a  view  of  the  sphenoidal  wall  as  is  possible.  When  the  front 
face  of  the  sphenoid  is  uncovered  it  is  broken  down. 

As  regards  directness  and  effectiveness,  this  method  of  procedure  cannot  be 
compared  with  that  by  way  of  the  anterior  route.  Fm-thermore,  there  is  a 
variation  of  the  posterior  ethmoidal  cells  which  makes 
this  route  uncertain.  This  variation  has  already  been 
described,  and  consists  in  a  posterior  ethmoidal  cell  of 
large  size,  paralleling  the  outer  wall  of  the  sinus.     When, 

therefore,  in  a  case  of  this 
kind,  one  approaches  the 
sphenoid  from  the  antrum 
it  is  easy  to  enter  such  a 
cell,  to  mistake  it  for  the 
cavity  of  the  sinus,  and  to 
leave  the  sphenoidal  ca^dty 
proper  unopened.  I  have 
had  this  happen  repeatedly 
on  the  cadaver,  although 
I  was  on  the  lookout  and 
took  special  pains  to  prevent 
it.  Such  a  mistake  would 
rarely  be  made,  if  at  all,  in 
approaching  the  sphenoid 
from  the  front.  Working 
in  the  ethmoidal  region  from 
below  and  by  dead  reckon- 
ing is  never  so  satisfactory 
and  never  so  comfortable  as 
working  from  the  front  in  direct  line  with  the  sinus  and  under  direct  vision. 
The  sphenoid  is  never  opened  by  way  of  the  antrum  except  in  cases  of  suppura- 
tion involving  at  the  same  time  the  sphenoid,  the  ethmoidal  labyrinth,  and 
the  antrum.  The  method  necessitates  working  in  the  dark,  and  is  bloody  and 
mechanically  poor. 

As  a  matter  of  completeness,  the  measurements  relating  to  this  operation  are 
given  here.  A  knowledge  of  them  is  essential  for  any  safe  and  thorough  work 
on  the  ethmoidal  labyrinth  or  on  the  sphenoid  by  the  antral  route. 


Fig.  182. — Drawing  Intended  to  Show  the  Method  of  Reach- 
ing the  Ethmoidal  Cells  from  the  Antrum,  and  the  Incision  in 
the  Upper  Part  of  its  Inner  Wall  through  which  this  is  accom- 
plished. The  anterior  end  of  the  incision  is  at  the  point  where 
the  probe  entered  —  a  point  which  corresponds  to  the  ostium. 
The  crescentic  line  in  front  of  this  is  the  anterior  border  of  the 
hiatus  semilunaris.  From  the  probe,  horizontally  backward, 
the  heavy  black  line  is  the  incision  though  which  the  cells  have 
been  reached.  Above  this,  the  drawing  shows  how  the  middle 
and  posterior  ethmoidal  cells  have  been  cleared  away,  and 
farther  back  it  shows  how  tlie  front  wall  of  the  sphenoidal 
sinus  has  been  broken  down.     (Original.) 
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Wlien  one  operates  for  the  purpose  of  establishing  an  opening  in  the  sphenoid 

\he  should  introduce  a  finger  through  the  mouth  into  the  posterior  nai-es,  as 

d\'ised  by  St.  Clair  Thomson,  as  an  additional  guide  to  the  lower  edge  of  the 

iterior  surface.     I  have  measured  fifty  half-heads  in  order  to  get  an  idea  of 

the  operating  distances  to  the  cribriform  plate  and  to  the  sphenoid.     The  first 

leasurement  is  the  distance  from  the  centre  of  the  canine  fossa  back  tlu'ough 

the  posterior  part  of  the  membranous  area  of  the  inner  waU  of  the  antrum  to 

the  lower  border  of  the  anterior  face  of  the  sphenoid.     This  measurement,  it 

ras  found,  varied  from  1^  to  2  inches.     Generally  it  was  2  inches  (5  cm.), 

le  angle  at  which  the  cui-ette  should  be  carried  backward,  in  order  to  strike 


1S3. — Tliis   Drawing  Shows   the  Splieno-palatine   Foramen  and   the   Branches  of  the  Spheno- 
palatine Artery  that  Supply  the  Sphenoidal  Sinus  and  the  Antnun.      (Original.) 

this  point,  is  forty-five  degrees.   If  the  curette  is  not  held  parallel  to  the  septum 

lere  is  danger  of  opening  the  orbit  posteriorly.     The  distance,  straight  up 

through  the  ostium  to  the  cribriform  plate,  ranged  between  U  and  1|  inches. 

lit  is  not  safe  to  curette  toward  the  cribriform  plate  further  than  a  distance  of 

[l^  inches  (38  mm.,  or  practically  4  em.). 

Let  us  consider  next  the  inside  of  this  inner  wall  of  the  antrum,  or,  what 

the  same  thing,  the  outer  wall  of  the  nares.     The  distance  from  the  ostium 

Ko  the  cribriform  plate  is,  on  the  average,  f  inch  (2  cm.).     In  one  case  only 

idid  I  find  it  ^  inch.     This  distance  is  the  working  distance  of  the  curette  up- 

[ward.     Half  an  inch,  therefore,  from  the  ostium  upward  is  the  limit  of  safety. 

This  measurement  (f  inch,  or  2  cm.),  which  represents  the  distance  from  the 

ostium  to  the  cribriform   plate,  is  also  roughly  the  measurement  from   the 

ostium  to  the  anterior  face  of  the  sphenoid. 
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In  a  great  majority  of  cases  the  ostium  is  on  a  line  with  the  lower  edge  of 
the  anterior  face  of  the  sphenoid.  It  may  be  a  little  above  or  a  little  below, 
but,  for  surgical  purposes,  the  line  from  the  ostium  backward  can  serve  as  a 
guide  to  this  point. 

The  only  vessel  which  is  in  danger  of  being  cut  in  an  incision  through  the 
membranous  area  of  the  inner  wall  of  the  antrum  is  the  outer  and  descending 
branch  of  the  spheno-palatine  artery.  This,  however,  runs  down  on  the  ascend- 
ing process  of  the  palate  bone  and  is  not  in  danger  if  the  incision  is  stopped 
a  quarter  of  an  inch  in  front  of  the  posterior  angle  of  the  antrum,  or  if  the 
incision  is  not  prolonged  beyond  the  natural  stopping-place  caused  by  the 
resistance  which  this  process  gives  to  the  knife.  Unless  the  incision  is  pushed 
farther  back,  the  spheno-palatine  ganglion,  which  is  the  Gasserian  ganglion  of  the 
nose,  is  not  in  any  danger. 

The  length  of  the  inner  wall  of  the  antrum  was  found  to  vary  from  1^  to  If 
inches  (3  to  4  cm.). 

The  membranous  area  was  found  to  vary  in  diameter  between  1  inch  and 
^  inch  (2|  cm.-4  cm.).  The  average  measurement  was  f  inch  (2  cm.).  I  do  not 
see  how  one  may  avoid  wounding  the  branch  of  the  spheno-palatine  artery, 
which  crosses  transversely  the  face  of  the  sinus  below  the  ostium.  It  is  very 
reassuring  to  have  a  measured  curette  when  one  is  working  in  the  nose.  Such 
a  curette  should  have  the  distances  of  1,  2,  2^,  and  3  inches  (4,  5,  6^,  and  7^ 
cm.)  marked  on  the  shaft.  A  ferrule  is  placed  at  1^  inches.  \Vhen  one  works 
straight  upward  toward  the  cribriform  plate,  through  the  ostium,  the  fer- 
rule should  never  be  allowed  to  enter  the  antrum,  but  should  be  kept  in  the 
centre  of  the  canine  fossa.  Anteriorly,  the  upward  limit  of  safety  is  1|  inches. 
The  lower  part  of  the  front  wall  of  the  sphenoidal  sinus  is  2  inches  from  the  centre 
of  the  canine  fossa.  When  the  sinus  is  entered,  the  curette  can  proceed  with 
safety  ^  inch  farther. 


VII.  NEOPLASMS  OF  THE  NOSE  AND  OF  THE  ACCESSORY 

SINUSES.* 

A.  Tumors  of  the  Nasal  Cavities. 
Benign  Neoplasms. 

Nasal  Pol3T)i. — The  most  common  growth  within  the  nose  is  the  polyp. 
Polypi  arise  as  a  rule  from  the  ethmoidal  region  and  are  found  in  most  instances 
in  the  middle  meatus.  They  are  seen  at  all  ages,  but  chiefly  in  adult  and  middle 
life.     A  polyp  is  an  ccdematous  fibroma  which  springs  from  the  mucosa  or 

*  In  writing  the  following  chapter  on  Neoplasms  of  the  Nose  and  of  the  Accessory 
Sinuses  the  author  has  used  freely  the  treatises  published  by  Zarniko,  Casselberry,  and  St. 
Clair  Thompson;  and  to  these  writers  he  desires  here  to  express  his  thanks. 
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the  muco-periosteum,  as  the  result  of  chronic  inflammation.  The  growth  is 
gelatinous  in  consistency  and  pyrifonn  in  shape.  Small  polypi  are  flat,  large 
ones  are  pedunculated.  The  farther  back  in  the  nasal  ca^'it^'  a  poh-p  arises 
the  greater  the  amount  of  fibrous  tissue  which  it  contains. 

Etiology. — ^The  majority  of  poh-pi  are  due  to  chrome  inflammation  of  the 
muco-periosteum  and  the  bone  of  the  ethmoidal  labyrinth;  that  is,  they  are 
due  to  ethmoiditis.  The  opinion  which  ha^i  been  accepted  most  widely  is  that 
the  pathological  changes  begin  in  the  mucosa  and  then  extend  inward.  The 
process  often  causes  either  a  disintegration  of  the  bone  or  a  rarefying  osteitis. 
Another  important  cause  of  polypi  is  em- 
pyema of  the  frontal  sinus  or  of  the  antrum. 
The  irritation  caused  by  the  purulent  dis- 
charge from  either  of  these  sinuses  leads  to 
disease  of  the  mucous  membrane  of  the 
middle  meatus  and  in  this  way  gives  rise 
to  the  growth  of  polypi. 

Microscopic  Appearances. — ^The  body 
of  a  poh^pus  is  composed  of  a  network 
of  areolar  tissue.  The  meshes  of  the  net- 
work are  filled  vdxh  serum.  The  serum- 
filled  spaces  may  be  so  large  that  the  polyp 
becomes  partly  or  wholly  cystic.  The  scrum 
contains  salts  in  solution  and  mucin,  and 
in  the  meshes  of  the  areolar  tissue  there 
are  threads  of  fibrin  and  small  round  cells. 
The  covering  of  a  poh^pus  is  ciliated  co- 
lumnar epithehum.     (Fig.  184.) 

Symptoms. — Occasionally  the  first  sjinp)- 
tom  indicative  of  the  presence  of  a  nasal 
poh-pus  is  a  diminution  or  a  loss  of  the 
-ense  of  smell.  This  is  due  to  the  block- 
ing of  the  olfactory-  fissure  by  the  polypi. 
The  more  usual  symptoms  are  nasal  obstruction,  a  watery  secretion  from  the 
nose,  and  headache.  In  severe  cases,  in  addition  to  the  sjinptoms  mentioned, 
there  is  a  feeUng  of  intranasal  pressure.  The  speech  is  defective  and  in  most 
cases  there  are  aural  complications.  Sometimes  the  stimulation  or  the  irritation 
of  the  nasal  reflexes  produces  sneezing  or  asthma. 

Xa.sal  poh-pi  may  be  divided  mto  three  groups: — (11  Polypi  associated  \\-ith 
ethmoiditis:  (2)  poh^pi  associated  \Nith  suppuration  of  the  accessory  sinuses; 
(3)  polypi  associated  with  vasomotor  rhinitis. 

(1)  Polypi  Associated  mth  Ethmoiditis. — In  some  cases  of  nasal  poh-pi  due 
to  ethmoiditis  the  growths  are  hidden  in  the  middle  meatus,  and  do  not  become 


Fig.  184.  —  Vertical  Section  of  an 
Ordinary-  Nasal  Poh-p.  (Magnified  6  diam- 
eters.) The  upper  part  of  the  figure  rep- 
resents the  pedicle,  and  the  lower  part  the 
body  the  pol>-p.  (From  Zamiko,  after 
Guenther.) 
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visible  until  the  anterior  end  of  the  middle  turbinate  is  removed.  Generally, 
however,  the  polypi  can  be  seen  budding  from  the  middle  meatus.  Where  the 
disease  has  existed  for  a  long  time  one  or  more  large  polypi  may  completely 
fill  the  nasal  cavity.  A  large  polypus  may  present  itself  at  the  vestibule  or  it 
may  fall  back  into  the  pharynx.  The  nose  may  be  filled  with  a  watery  secre- 
tion;  there  is,  however,  no  pus. 

Symptoms. — The  common  symptoms  are  partial  or  complete  nasal  obstruc- 
tion. There  may  be,  in  addition,  a  watery  nasal  discharge  and  headache.  When 
the  olfactory  fissure  is  occluded  there  is  loss  of  the  sense  of  smell. 

As  a  rule,  the  removal  of  the  polypi  restores  the  ability  to  smell.  When 
the  nose  is  entirely  blocked  or  the  polypi  arc  so  numerous  that  they  project  into 
the  pharynx  and  interfere  with  the  movement  of  the  soft  palate,  the  character 
of  the  voice  is  altered. 

Treatment. — When  the  polypi  are  small  and  confined  to  the  middle  meatus, 
or  when  they  are  placed  high  up  in  the  nose,  in  the  olfactory  fissure,  it  is  neces- 
sary to  remove  the  anterior  end  of  the  middle  turbinate  in  order  to  reach  them. 
Small  polypi  are  best  removed  with  a  conchotome.  The  usual  instrument 
for  remxoving  large  polypi  is  the  snare.  In  the  employment  of  the  snare  the 
loop  of  wire  is  made  of  such  a  size  that  it  will  encircle  the  body  of  the  growth 
easily.  The  loop  is  then  manipulated  about  the  body  of  the  polyp  and  j^ushed 
upward  until  it  encircles  the  pedicle  of  the  growth.  At  this  stage  of  the  pro- 
cedure the  loop  is  narrowed  by  the  ecraseur  attachment  of  the  snare  until  the 
pedicle  of  the  polyp  is  cut  through.  In  many  instances  no  operative  proced- 
ure could  be  simpler;  in  some  cases,  however,  the  successfid  adjustment  of 
the  snare  requires  a  number  of  trials.  This  is  especially  true  if  the  polyp  is 
large.  In  such  instances  the  wire  loop  should  be  at  least  an  inch  and  a  half 
long  and  as  wide  as  the  nasal  cavity  mil  permit.  The  loop  is  introduced  into 
the  nose  at  the  level  of  the  floor  and  in  a  direction  parallel  with  the  septum, 
and  it  is  carried  well  into  the  nasal  cavity  so  that  it  projects  beyond  the  polyp. 
"When  it  is  in  place  the  loop  is  turned  outward  and  upward  about  the  lower 
end  of  the  polyp.  The  operator  manipulates  the  loop  in  the  same  manner 
as  a  fisherman  manipulates  a  hand-net  in  scooping  up  minnows.  When  the 
polyp  is  large  or  the  nose  so  narrow  that  the  limits  of  the  growth  cannot  be 
determined,  it  is  useful,  after  the  wire  is  in  place  along  the  floor  of  the  nose  and 
has  been  turned  outward,  to  grasp  the  end  of  the  polyp  with  a  delicate  pair  of 
artery  clamps  and  to  pull  the  mass  into  the  snare  as  the  loop  is  being  carried 
about  it.  As  the  loop  is  forced  upwaixl  it  is  gradually  made  smaller,  and  then, 
when  it  has  been  carried  as  high  as  possible,  the  wire  is  drawn  tight  about  the 
pedicle  and  the  polyp  is  cut  through.  Instead  of  cutting  the  pedicle  of  the 
polyp,  one  may,  in  some  cases,  wnmch  the  growth  out  with  a  quick  jerk  of  the 
cannula  of  the  snare.  This  procedure  often  brings  away  several  small  polypi 
which  spring  from  the  same  base  as  the  large  one.    When  the  attempt  to  ad- 
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just  the  wire  loop  fails,  the  polyp  is  often  pushed  into  the  pasterior  part  of  the 
nose.  When  this  hapi3ens,  if  the  patient  is  told  to  blow,  the  polyp  will  be  forced 
to  the  front  again  into  a  position  favorable  for  the  appUcation  of  the  wire. 

Whenever  the  polyp  springs  from  the  posterior  part  of  the  nasal  ca^dty, 
and  especially  whenever  the  body  of  the  tumor  falls  into  the  phar\Tix,  it  is  very 
difhcult  to  get  the  wire  loop  around  it.  Such  a  polyp  generally  has  a  naiTow 
j^edicle.  \Mien  this  is  found  to  be  the  case,  a  small  hook  is  the  best  instrument 
with  which  to  remove  it.  WTien  used  for  this  purpose  the  hook  is  passed  into 
the  nose  alongside  the  septum  and  carried,  if  necessar}',  into  the  phar^-nx: 
and  when  it  has  reached  this  position  it  is  turned  outward  so  as  to  he  in  a  hor- 
izontal position.  If  the  hook  is  then  pulled  forward  it  engages  the  pedicle  of 
the  pol3'p  and  teai-s  through  it.  After  this,  the  polyp  hes  free  in  the  nasal 
ca\ity  or  falls  into  the  phar\Tix.  In  these  rather  difficult  cases,  if  the  patient 
can  tolerate  the  manipulations,  the  physician's  finger  introduced  into  the  vault 
may  be  made  to  push  the  polyp  forward  and  fix  it  while  the  hook  is  guided  into 
place.  This  proce'dure  is  so  readily  executed  under  ether  that  the  administra- 
tion of  an  anaesthetic  is  often  advisable. 

Still  another  procedure  that  is  useful  for  remo^'ing  a  polyp  which  projects 
into  the  pharynx  is  to  pass  a  long  loop  of  snare  wire  through  the  nose  until 
it  falls  below  the  soft  palate.  The  loop  is  spread  with  the  fingers  and  allowed 
to  sink  back  against  the  phar\'ngeal  wall.  Then  the  ends  of  the  loop  which 
come  out  of  the  nose  are  jjulled  upon.  As  the  wire  ascends  it  scrapes  along 
the  posterior  pharyngeal  wall  so  that  the  polyp  often  engages  in  the  loop. 
^^^len  the  polyp  is  caught  the  wire  is  threaded  into  the  cannula  of  the  snare, 
and  the  polyp  is  removed. 

The  simple  removal  of  polypi  is  not  sufficient.  The  mucous  membrane  from 
which  the  growths  spring  should  be  removed,  and  so  also  should  the  ethmoidal 
cells  which  underlie  it.  Only  by  thorough  treatment  of  this  kind  can  the 
recurrence  of  polypi  be  delayed  or  prevented. 

(2)  Polypi  Afisociated  with  Suppuration  in  the  Accessory  Sinuses. — The  con- 
stant discharge  of  pus  into  the  middle  meatus  from  the  frontal  sinus  or  from 
the  antrum  is  liable  to  cause  the  growth  of  polypi. 

AATiere  poh^ji  and  pus  are  present  in  the  nasal  ca\dty  there  is  commonly 
sinus  disease  back  of  the  polypi.  As  corroborative  e\'idence  of  this  fact  there 
is  generally  pain  over  the  affected  sinus.  Transillumination  or  the  x-ray  plate 
will  settle  definitely  which  one  of  the  accessory  sinuses  is  at  fault. 

According  to  their  size  the  polypi  ai-e  removed  either  with  the  conchotome 
or  with  the  snare.  When  this  has  been  done,  treatment  should  be  directed  to 
the  diseased  sinus.     The  measures  required  have  already  been  described. 

(3)  Polypi  Associated  with  Vasomotor  Rhinitis. — A  certain  number  of  cases 
of  asthma  are  associated  with  bilateral  polypi.  In  addition  to  the  asthma 
there  may  be  vasomotor  rhinitis.      This  is  shown  by  severe  sneezing.     Often 
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polypi  are  present,  not  only  in  the  nose,  but  also  in  the  antrum.  The  funda- 
mental pathological  condition  seems  to  be  a  lack  of  proper  vasomotor  con- 
trol. This  shows  itself  in  the  development  of  polypi  in  the  middle  meatus  or 
in  oedematous  swelling  of  the  nasal  nmcous  membrane. 

Diagnosis. — Cases  of  asthma  or  vasomotor  rhinitis,  which  have  no  other 
pathological  lesion  in  the  nose  except  polypi,  are  classed  in  this  group. 

Treatment. — Wherever  there  are  polypi  the}'^  should  be  removed.  In  many 
cases  this  calls  for  opening  the  antrum.  This  is  best  accomplished  from  the 
canine  fossa.  After  the  polypi  are  removed  from  the  antrum  a  large  opening 
should  be  made  from  it  into  the  nose,  under  the  inferior  turbinate. 

Intranasal  Fibroma. — Polyi)i  which  originate  in  the  posterior  part  of  the 
nasal  cavity  contain  more  fibrous  tissue  than  do  polypi  which  are  found  in  the 
anterior  part.  A  posterior  polypus,  according  to  the  amount  of  fibrous  tissue 
which  it  contains,  is  classed  as  a  fibro-mucous  polypus  or  as  a  fibroma.  A  pure 
fibroma  is  rare.  A  fibrous  polypus  is  single,  non-translucent,  of  a  dark  color, 
and  hard.  It  cannot  be  distinguished  from  a  fil^ro-sarcoma  except  by  micro- 
scopical examination.  After  removal  a  fibroma  tends  to  recur.  In  time  it 
may  be  supplanted  by  sarcoma. 

A  small  fibroma  which  is  favorably  placed  can  be  removed  with  the  snare. 
The  cold  wire  loop  is  generally  employed.  At  times,  however,  it  is  necessary  to 
remove  the  growth  piecemeal  with  a  strong  punch.  In  such  instances  the 
bleeding  is  free  and  requires  packing  of  the  nasal  cavity.  In  neglected  cases 
the  accessory  sinuses  are  involved,  so  that  an  external  operation  may  be 
necessary  in  order  to  reach  the  gro\^'th  effectively. 

Fibroma  of  the  Vault  of  the  Pharynx. — A  fibroma  of  the  vault  of  the  pharynx 
so  often  invades  the  nasal  cavity,  and  is  so  similar  in  structure  to  fibroma  of 
the  nose,  that  it  is  appropriately  discussed  in  connection  with  intranasal  fibroma. 
The  microscope  shows  that  all  grades  of  malignancy  are  found  in  fibromata 
of  the  vault  of  the  pharynx;  some  of  them  being  pure  fibromata,  others  fibro- 
sarcomata,  and  still  others  angio-fibromata  or  angio-fibro-sarcomata.  Histolog- 
ically, it  may  not  be  permissible  to  class  a  fibroma  among  the  malignant  growths, 
but  clinically  it  has  some  of  the  characteristics  of  malignancy.  These  are, 
for  example,  that  it  tends  to  recur  and  that  it  invades  the  nasal  ca\ity  and  ac- 
cessory sinuses.  The;  growi;h  usually  springs  from  the  under  surface  of  the  basilar 
process  of  the  sphenoid  or  from  the  occipital  bone.  It  may  grow  rapidly  and 
invade  the  nasal  cavity  and  the  antrum,  the  orbit,  or  the  sphenoidal  sinus. 
This  variety  of  new-growth  occurs  almost  alwaj's  in  males  between  the  ages 
of  ten  and  twenty  years.  After  the  twenty-fifth  year  the  tumor  ceases  to  grow 
and  gradually  disappears.  In  some  instances  it  reaches  its  limit  of  growth 
much  earlier  than  this  p(>riod. 

Symptoms. — The  chief  symptoms  of  a  fibroma  of  the  vault  of  the  pharynx 
are  hemorrhage  and  nasal  obstruction.     In  extensive  cases  the  nasal  bones 
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are  spread  and  the  defonnity  known  as  "'frog-face''  is  produced.  After  the 
growth  has  entirely  filled  the  antrum  it  appears  m  the  canine  fossa  and  causes 
the  check  to  bulge.  AMierc  the  tumor  extends  rapidly  or  has  been  neglected 
it  grows  outward  into  the  spheno-niaxillary  fossa  and  rises  from  here  into  the 
temporal  fossa.  It  may  appear  below  the  soft  palate  and  so  interfere  with 
speech  as  well  as  with  swallowing  and  breathing.  In  the  cases  that  end  fatallj'^ 
death  is  caused  by  hemorrhage,  pyapmia,  or  cerebral  involvement.    (See  Fig.  185.) 

Diagnosis. — Repeated  or  severe  hemorrhage  from  the  nose  in  a  boy  or  a 
young  man  should  raise  the  suspicion  of  the  existence  of  a  fibroma  in  the  vault  of 
the  pharj'nx.  Examination  with  the  mirror  shows  a  bluish-gray  or  a  pinkish 
tumor  springing  from  the  vault.  If  there  is  a  prolongation  into  the  nasal  cavity 
this  can  be  seen  bj'  looking  into  the  nose.  A 
fibroma  can  hardly  V^  mistaken  for  an  adenoid 
if  a  clear  picture  of  it  is  obtained  in  the  mirror, 
but  it  might  be  mistaken  for  an  adenoid  when 
examined  with  the  finger.  An  adenoid,  how- 
ever, is  not  so  firm  as  a  fibroma,  and  is  situated 
in  the  middle  line,  whereas  a  fibroma  often  has 
its  cMef  attachnient  to  the  side  of  the  vault. 
An  adenoid  bleeds  but  little  on  manipulation, 
whereas  a  fibroma  bleeds  excessively.  The  e.xact 
nature  of  the  growth  cannot  be  ascertained  until 
a  piece  is  removed  for  microscopical  examination. 

Prognosis. — A  fibroma  of  the  vault  which 
appears  in  early  j'outh,  and  is  allowed  to  go  on 
untreated,  generally  ends  in  death.  When  the 
gi'owth  starts  near  the  age  limit. — that  is,  about 
the  twentieth  year, — it  may  undergo  retrogres- 
sive changes  and  disappear.  Cases  have  been 
reported  where  the  growth  has  been  destroyed 
and  cured  by  sloughing.  AMien  the  growth  is  seen  early  and  it  can  be  removed 
frequently,  the  prognosis  is  favorable. 

Treatment. — The  aim  of  treatment  is  to  keep  the  growth  at  a  mininmm 
size  until  the  patient  reaches  the  age  when  the  tumor  stops  growing  of  its  own 
accord.  The  more  malignant  the  tumor  the  oftener  it  will  have  to  be  removed. 
For  the  first  few  years  this  may  mean  an  operation  once  or  twice  a  \'ear.  It 
may  be  put  down  as  an  axiom  that  the  whole  of  the  growth  cannot  be  gotten 
out  at  one  operation  no  matter  how^  prolonged  or  extensive  the  operative  pro- 
cedure may  be.  Only  in  the  most  neglected  cases  or  in  those  of  the  most  maUg- 
nant  type  is  it  necessaiy  to  resect  the  superior  maxilla.  This  has  been  a  com- 
mon practice  even  for  a  fibroma  of  a  low  grade  of  malignancy,  but  it  is  no  longer 
considered  good  surgery. 


Fig.  1S5. — Spread  of  the  Disease  in  a 
Case  of  Fibroma  of  the  Vault  of  the 
Phar\-nx.  (FromZamiko.)  The  growth 
had  a  pro'ongation  in  each  nasal  fossa. 
It  filled  the  right  antrum  and  broke 
through  the  canine  fossa.  The  right 
spheno-maxillary  fossa  was  filled  by 
the  growth,  wliich  from  here  extend- 
ed into  the  temporal  fossa. 
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The  danger  of  the  operation  hes  in  hemorrhage.  Knowing  this,  the  operator 
should  make  up  his  mind  what  procedure  is  best  adapted  to  the  case  in  hand,  and 
the  operative  measures  should  be  executed  quickly  and  thoroughly.  Time  should 
not  be  lost  by  experimenting  with  different  types  of  instruments.  The  most 
useful  instruments  are:  a  heavy  snare,  which  carries  a  strong  wire  and  has  an 
ecraseur  attachment;  a  heavy  ring  punch,  with  a  curve  so  disposed  that  it  will 
reach  the  vault  of  the  pharynx  when  carried  up  behind  the  soft  palate;  and  a 
stout  ring  punch  which  is  not  too  large  to  be  passed  through  the  upper  part  of 
the  nose  into  the  pharynx.  The  Farlow  snare  and  Coffin's  fibroma  punch  are 
two  instruments  very  well  adapted  for  removing  the  fibroma. 

The  index  finger  of  the  left  hand  should  be  kept  in  the  pharynx  in  order  to 
guide  the  wire  loop  around  the  tumor  or  to  guide  the  punch.  The  ring  punch 
of  medium  size,  such  as  is  used  in  work  upon  the  tonsil,  is  also  very  useful. 
It  is  important  that  the  punch  should  not  grasp  tissue  blindly,  but  should 
always  be  directed  by  the  finger  tip.  In  this  way  every  stroke  of  the  punch 
accomplishes  something,  the  cartilages  of  the  Eustachian  tubes  are  protected 
from  injury,  and  the  operator  knows  when  his  work  is  finished.  The  practice 
of  tying  one  or  both  of  the  external  carotid  arteries  is  coming  more  and  more 
into  favor  in  order  to  lessen  the  hemorrhage  and  to  delay  recurrence  of  the 
tumor  by  diminishing  its  blood  supply.  If  it  is  decided  to  tie  both  arteries 
it  is  well  to  tie  one  of  them  under  cocaine  a  week  before  the  operation.  Only 
in  young  individuals,  or  where  the  growth  is  very  extensive  or  very  malignant, 
is  it  necessary  to  tie  the  external  carotid.  The  patient  can  be  operated  on 
with  the  head  hanging  over  the  end  of  the  table,  or  he  can  be  strapped  into 
a  chair  in  the  sitting  position.  If  the  carotid  is  not  to  be  tied  I  prefer  the 
sitting  position. 

Technique  of  the  Ovei^ation  tvith  the  Snare. — The  snare  is  used  to  the  best 
advantage  when  the  patient  is  in  the  sitting  posture. 

The  removal  of  a  fibroma  with  a  snare  is  successful  onl}^  when  the  growth  is 
pedunculated.  Unless  the  gro\\i:h  is  so  formed  that  the  loop  of  the  instrument 
can  be  engaged  about  it  without  serious  difficulty  the  snare  should  be  aban- 
doned. It  is  a  common  mistake  for  operators  to  persist  in  the  attempt  to  use 
the  snare  when  such  difficulties  are  encountered.  The  cannula  is  threaded  with 
stout  piano  wire,  and  the  loop  is  passed  through  the  side  of  the  nose  which  gives 
the  best  access  to  the  base  of  the  tumor.  The  finger  in  the  pharynx  guides 
the  wire  about  the  tumor  and  j)ushes  it  upward  round  the  pedicle.  After 
the  wire  is  in  place,  if  the  growth  is  large  enough,  a  pair  of  curved  double  hooks 
is  passed  through  the  mouth  into  the  pharynx  and  snapped  into  the  base  of  the 
tumor.  The  head  of  the  patient  is  bent  forward  and  the  growth  is  cut  off  by 
slowly  screwing  home  the  ecraseur  attachment  of  the  snare.  If  the  procedure 
is  successful  the  detached  tumor  falls  out  of  the  mouth  under  the  guidance  of 
the  double  hooks.     Before  the  operation  is  begun  a  narrow  tape  should  be 
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parsed  through  one  nostril  and  brought  out  of  the  mouth.  This  is  drav^-n  tight 
and  sUpped  down  over  the  Up  in  order  to  bring  the  palate  forward  and  to  keep 
it  out  of  the  way  of  the  finger  in  the  vault  of  the  pharjTix.  To  the  lower  half  of 
this  tape  a  plug  of  gauze,  of  fairh'  large  size  for  the  post-nasal  space,  is  tied.  K 
much  hemorrhage  follows  the  removal  of  the  growth,  the  plug  should  be  fii-mly 
crowded  into  the  vault  of  the  pharynx.  When  there  is  but  little  bleeding,  the 
ends  of  the  tape  may  be  tied  and  the  plug  left  hanging  on  the  patient's  cheek, 
ready  for  use  in  case  it  may  be  needed  later. 

Sometimes  a  wire  can  be  made  to  engage  the  tumor  if  a  long  thin  clamp,  such 
as  is  used  in  operations  in  the  pehis,  is  passed  through  the  nose  and  adjusted  on 
the  base  of  the  growth.  With  the  clamp  in  place  a  loop  of  wire  is  passed  over 
the  handle  of  the  clamp  and  guided  by  the  shaft  of  the  instrument  into  the 
pharynx.  When  the  loop  reaches  the  pharynx  it  is  manipulated  with  the  finger 
about  the  growth  and  over  the  projecting  end  of  the  clamp. 

The  Technique  of  the  Removal  of  a  Fibroma  with  the  Punch. — In  the  writer's 
experience  the  removal  of  a  fibroma  is  more  often  successfully  effected  with  the 
punch  than  with  the  snare.  It  is  exceptional,  however,  to  find  a  fibroma  so  pedun- 
culated that  the  snare  will  remove  more  than  a  part  of  it.  and  consequently  in 
most  cases  the  base  of  the  growth  has  to  be  removed  v\-ith  the  pimch.  After  the 
snare  has  removed  a  reasonable  part  of  the  growth,  it  should  be  discarded  for  the 
punch.  If  the  growth  is  not  pedunculated  the  snare  should  not  be  tried.  When 
the  punch  is  used,  the  finger  should  guide  it  into  place  about  the  tumor  before 
the  blades  are  shut.  Fibromata  are  so  hard  that  even  the  strongest  punch  may 
not  cut  through  them  cleanly.  In  these  cases  the  tumor  must  be  torn  out 
piecemeal.  In  this  tearing  lies  the  chief  danger.  Fibromata  grow,  as  a  rule, 
from  the  base  of  the  sphenoidal  bone,  on  the  under  surface  of  the  sphenoidal 
sinus.  In  some  instances  they  even  invade  the  ca\'ity  of  the  sinus.  It  is  better, 
therefore,  in  order  to  avoid  opening  the  sinus,  to  bite  off  the  gro\\1;h  as  cleanly 
as  possible.  If  the  sphenoidal  sinus  is  opened  and  suppuration  is  started  within 
it,  a  fatal  meningitis  is  practically  sure  to  follow.  A  large  opening  into  the  sinus 
is  safer  than  a  small  one,  l^ecause  the  larger  the  opening  the  better  the  drainage. 
^^  hen  the  sphenoidal  sinus  is  opened,  the  presence  of  a  post-nasal  plug  is  very 
dangerous,  because  it  tends  to  force  the  infection  from  the  base  of  the  sloughing 
tumor  into  the  sinus. 

If,  after  the  removal  of  a  fibroma,  symptoms  of  meningitis  set  in,  both 
sphenoidal  sinuses  must  be  opened  at  once. 

A  fatal  case  of  the  writer's  illustrates  this  point.  The  autopsy  on  this  case 
showed  that  the  right  sphenoidal  sinus  was  full  of  pus  and  had  caused  a  basal 
meningitis.  The  left  sphenoidal  sinus  had  been  opened  at  the  operation.  This 
sinus,  however,  was  found  at  the  autopsy  to  be  clean.  Before  the  death  of  the 
patient  the  left  sphenoidal  sinus  had  been  suspected  and  had  been  washed  out. 
Before  the  death  of  the  patient  also  an  attempt  was  made  to  examine  the  right 
sphenoidal  sinus  without  the  aid  of  a  general  anaesthetic,  but  the  examination  was 
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unsatisfactory.  In  this  case  the  posterior  nasal  plug  started  up  a  suppuration  in 
the  left  middle  ear,  and  later  it  was  found  necessary  to  perform  a  mastoid  opera- 
tion. As  evidences  of  meningitis,  however,  set  in,  an  operation  was  performed 
on  the  lateral  sinus  and  the  cerebellum  was  explored.  All  this  time  the 
focus  of  the  trouble  was  located  in  the  right  sphenoidal  sinus.  The  post-nasal  plug 
had  caused  trouble,  not  only  with  the  middle  ear  on  the  left  side,  but  also  with  the 
sphenoid  on  the  right. 

After  the  body  of  a  fibroma  has  been  removed  through  the  pharyngeal  route 
the  base  of  the  tumor  can  be  dealt  with  directly  by  passing  the  tonsil  punch 
through  the  upper  part  of  the  nose.  The  application  of  the  punch  to  the 
tumor  is  guided  by  the  finger  in  the  vault. 

Harmon  Smith  recently  reported  a  case  in  which  he  caused  a  fibroma  to  slough 
away  by  injecting  into  it  monochloracetic  acid.     The  injections,  some  fourteen 

in  all,  were  made  with  Smith's  modi- 
fication of  a  syringe  devised  by  Coffin. 
The  patient  was  a  boy  of  sixteen. 

The  essential  point  to  remember 
about  fibroma  of  the  vault  of  the 
pharynx  is  that  resection  of  the  su- 
perior maxilla  is  seldom  necessary. 

Intranasal  Papilloma ;  Fibroma 
Papillare. — Papillary  fibroma,  com- 
monly called  a  wart,  is  found  usually 
in  the  vestibule  of  the  nose.  It  can 
grow  from  anj^  part  of  the  nasal 
ca\dt3',  but  the  favorite  places  are 
the  septum  and  the  floor  of  the  nose. 
The  growth  may  be  of  the  squamous 
type  or  it  maj''  be  soft  and  vascular, 
composed  chiefly  of  columnar  epi- 
thelium. It  may  be  pedunculated 
or  sessile.  (Fig.  186.) 
Symptoms. — The  chief  symptoms  are  nasal  obstruction  and  epistaxis. 
Diagnosis. — The  growth  has  the  white,  cauliflower-like  appearance  so 
characteristic  of  papilloma  of  the  larynx.  It  is  very  fiiable.  It  has  not  the 
consistency  of  epithelioma,  but  it  can  be  distinguished  from  malignant  disease 
only  by  microscopical  examination.  Often  the  clinical  course  of  the  affection 
will  enable  the  physician  to  make  a  reasonably  sure  diagnosis.  According  to 
Wright,  there  is  little  if  any  tendency  to  malignant  transformation. 

Treatment. — The  growth  should  be  remov(>d  with  snare,  conchotome,  or 
curette,  and  its  base  cauterized  with  trichloracetic  or  chromic  acid.  The  gro\\'th 
recurs  very  rapidly.  In  a  case  under  the  care  of  the  writer  at  the  present  time, 
it  is  necessary,  in  order  to  keep  ahead  of  the  growth,  to  remove  it  at  least  every 


Fig.  186. — Intranasal  Papilloma  removed  from 
the  Septum.  (Magnified  6  diameters.)  (From 
Zarniko,  after  Guenther.)  d,  Glandular  structure ; 
g,  blood-vessel. 


DISEASES  OF  THE  ACCESSORY  SINUSES.  195 

six  weeks.  In  this  case  it  ha^  been  found  useful  to  put  a  light  plug  of  gauze 
wrapjDed  in  Cargile  membrane  into  the  nose  after  each  curetting.  The  patient 
removes  this  herself  at  the  end  of  twelve  hours.  This  procedui-e  prevents 
excessive  bleeding  and  keeps  the  nose  from  fiUing  ^^'ith  amiojing  clots. 

Intranasal  Angioma;  Bleeding  Polypus  of  the  Septum. — Other  names  for  this 
affection  are :  angio-fibroma.  fibro-angioma.  telangiectoma,  and  cavernous  angioma. 

This  tumor  occurs  usualh^  on  the  anterior  inferior  part  of  the  septum. 
As  a  rule,  it  is  small,  varying  in  size  from  a  pea  to  a  filbert.  The  surface  is 
nodular  and  the  color  mottled  blue  or  red.  The  base  of  the  timaor  may  be 
broad  or  it  may  be  in  the  fomi  of  a  pedicle.  This  tumor  is  more  frequent  in 
females  in  the  proportion  of  three  to  one. 

Microscopic  Appearancks. — The  grovslh  is  composed  chiefly  of  blood- 
vessels and  blood-channels.  The  latter  are  lined  with  epithehum.  The  stroma 
of  the  tumor  is  composed  of  connective  tissue,  in  which  there  are  numerous 
round  cells.     Tlie  outer  surface  of  the  growth  is  covered  with  mucous  membrane. 

Symptoms. — The  symptoms  of  intranasal  angioma  are  fixxjuent  and  severe 
bleeding  and  nasal  obstruction. 

Di.\GXOsis. — When  the  interior  of  the  nose  is  examined  a  small,  nodular, 
bluish  or  red  tmnor  is  seen  springing  from  the  anterior  part  of  the  septum. 
The  tumor  feels  firm  when  touched  with  a  probe,  and  it  bleeds  easily. 

Treat^iext. — Removal  of  the  growth  is  the  proper  treatment  of  intranasal 
angioma.  This  is  best  accompHshed  with  a  cold  wire  snare.  The  base  should 
be  cauterized  with  chromic  acid.  After  the  tumor  has  been  removed  it  should 
be  examined  in  order  to  exclude  sarcoma.  After  thorough  removal  there'  is 
Uttle  tendency  to  recurrence. 

Intranasal  Adenoma. — An  intranasal  adenoma  is  a  benign  hj-perplasia  of 
gland  stmcture.  The  only  s\Tiiptoms  are  nasal  obstruction.  The  diagnosis 
can  be  made  only  after  the  removal  of  the  growth  and  its  examination  with 
the  microscope.  If  it  contains  no  mahgnant  elements  the  removal  of  the  growth 
should  result  in  a  cure. 

Removal  by  any  of  the  methods  just  described  for  the  removal  of  intranasal 
growths  constitutes  the  proper  treatment  of  an  intranasal  adenoma.  Should 
the  tumor  become  malignant  its  removal  would  call  for  a  more  extensive  ojiera- 
tion  by  the  intranasal  route  or  by  way  of  the  canine  fossa.  If  for  any  reason 
this  is  not  feasible,  resort  must  be  had  to  an  external  operation. 

Intranasal  Osteoma.  ^Sjmonym:  Exostosis.) — A  form  of  exostosis  which 
constitutes  an  osseou.s  tumor  .<omewhat  rarely  develops  from  the  wall  of  the 
ethmoidal  cells  or  from  the  walls  of  the  accessory*  sinuses.  In  such  cases  the 
growth  may  project  into  the  nose,  but  as  a  rule  it  grows  toward  the  orbit.  Os- 
teomata  which  develop  from  the  diploe  are  called  enostoses,  and  those  which 
spring  from  the  periosteum  exostoses.  An  osteoma  may  become  free  in  a  sinus 
by  the  breaking  of  the  pedicle.    Cases  have  been  reported  where  the  growth 
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filled  the  nose  and  then  invaded  the  orbit.  In  one  case  there  were  two  symmet- 
rically placed  osteomata,  and  the  growths  were  so  large  that  there  was 
spreading  of  .he  nasal  bones  and  complete  nasal  obstruction. 

The  most  prominent  symptom  is  nasal  obstruction:  and  on  examination 
there  is  found  a  hard  bony  tumor  which  more  or  less  fills  the  nasal  cavity. 

Removal  of  the  tumor  by  some  form  of  external  incision  is  the  proper  method 
of  treatment.  If  the  gro^vth  happens  to  be  small  when  it  is  discovered,  and  if  it 
is  confined  to  the  nose,  evulsion  with  strong  forceps  might  effect  its  removal. 

Tooth  Cysts. — Cysts  arising  from  the  teeth  are  divided  into  two  classes — 
follicular  cysts  and  periosteal  cysts. 

Follicular  cysts  originate  from  retained  tooth  sacs.  They  may  spring  from 
a  normal  sac  or  from  a  supernumerary  one.  Follicular  cysts  are  true  dentigerous 
cysts.     A  root  is  never  developed,  but  a  tooth  crown  may  be  found  in  the  sac. 

Periosteal  cysts  spring  from  the  covering  of  the  tooth  root.  They  consist  of 
epithelial  cells  and  granulation  tissue.  They  are  commoner  in  the  upper  jaw 
and  affect  especially  the  lateral  incisor  and  the  first  bicuspid.  These  cysts 
appear  in  the  lower  as  well  as  in-  the  upper  jaw,  but  in  the  lower  jaw  they  are 
easily  overlooked. 

Tooth  cysts,  especially  of  the  follicular  type,  grow  slowly.  As  they  enlarge 
they  make  a  tumor  on  the  gum.  In  the  ordinary  case  where  the  cyst  originates 
from  the  lateral  incisor  or  the  first  bicuspid,  the  swelling  may  gradually  ob- 
literate the  canine  fossa,  and  in  extreme  cases  it  may  push  the  lip  forward. 
The  cyst  in  time  grows  backward  into  the  antrum  and  may  occupy  nearly  the 
whole  of  this  cavity.  In  certain  instances  the  cyst  grows  also  downward.  In 
such  cases  the  palate  is  deformed  and  a  tumor  appears  in  the  roof  of  the  mouth. 
There  is  but  little  if  any  ])ain  connected  with  the  enlargement  of  the  cyst. 

Diagnosis. — FolUcular  dental  cysts  and  tumors  are  the  principal,  if  not 
the  only,  lesions  which  cause  distention  of  the  walls  of  the  antmm.  Under 
pressure  of  the  finger,  the  walls  of  a  sizable  cyst  crackle  like  parchment.  If 
the  cyst  is  filled  with  pus  the  x-ray  wdll  show  that  the  antrum  on  the  side  of 
the  cyst  is  dark.  If  the  cyst  has  broken  down  and  a  fistula  leads  into  it,  the 
cavity  of  the  cyst  may  be  packed  with  gauze  impregnated  with  subnitratc  of 
bismuth.  After  this  has  been  done  the  limits  of  the  cyst  are  verj'  clearly  defined 
in  the  .x-ray  plate. 

Tooth  cysts  are  usually  filled  with  a  straw-colored  fluid.  If  the  cyst  becomes 
infected  this  fluid  assumes  the  character  of  pus.  If  the  contents  do  not  become 
infected,  a  dentigerous  cj'^st  enlarges  slowly  and  painlessly,  often  attaining  a 
large  size  only  after  the  lapse  of  yeai-s.  In  the  care  of  his  teeth  the  patient 
discovei-s  the  growth  and  comes  to  the  j)hysician  with  the  impression  that  he  is 
sufTeiing  from  malignant  disease.  The  diagnosis  of  the  true  condition  is  based 
on  the  following  facts:  the  slow,  painless  coui^se  of  the  tumor,  its  situation  in 
the  canine  fossa,  the  abspnce  of  nasal  discharge,  and  the  yielding  of  the  walls 
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of  the  cj'st  under  examination  with  the  finger.  If  a  tooth  is  lactcing  and  if 
it  is  ascertained  that  no  tooth  has  been  drawn,  the  tooth  cyst  Is  probably  of  the 
foUicular  tji^e. 

Treatment. — In  the  case  of  a  periosteal  cyst  the  tumor  should  be  incised,  in 
order  that  it  may  drain  thoroughly.  Light  packing  of  the  cavity  may  be  neces- 
sary for  a  short  time.  If  possible,  the  tooth  vhich  is  the  source  of  the  trouble 
should  be  brought  into  normal  condition.  If  this  cannot  be  accomplished  in  a 
reasonable  period  of  time,  the  tooth  should  be  extracted.  Healing  is  complete 
in  from  three  to  six  weeks. 

In  the  case  of  a  follicular  cyst  two  incisions  at  right  angles  to  each  other  are 
made  over  the  face  of  the  tumor,  and  the  mucous  membrane  and  the  underljdng 
periosteum  are  dissected  up  in  four  flaps.  Then  the  bony  wall  of  the  cyst  is 
removed  flush  with  the  surface  of  the  superior  maxilla.  After  this,  the  cyst  mem- 
brane is  removed  by  careful  dissection  or  by  curetting.  The  four  flaps  are  then 
packed  into  what  remains  of  the  cavity  of  the  cyst  and  are  made  to  cover  the  de- 
nuded bone  as  well  as  possible.  The  after-treatment  consists  in  the  renewal  of 
the  packing  ever>'  few  days  and  in  the  stimulation  of  the  granulations  with  iodine 
preparations  or  with  a  paste  of  subnitrate  of  bismuth  and  vaseline.  In  cases 
where  the  posterior  wall  of  the  cyst  almost  touches  the  posterior  wall  of  the  an- 
trum, it  is  better  to  remove  the  posterior  wall  of  the  cyst,  to  curette  the  antrum, 
and  then  to  make  an  opening  into  the  nose  under  the  inferior  turbinate.  The 
anterior  half  of  the  inferior  turbinate  should  Ije  removed  as  well;  that  is,  the 
case  should  be  treated  as  if  it  were  a  case  of  empyema  of  the  ant  mm.  If  an 
opening  is  not  made  into  the  nose,  the  antnmi  nmst  be  packed  until  its  obhtera- 
tion  is  brought  about .  In  such  cases  the  flaps  of  mucous  membrane  and  perios- 
teum help  somewhat,  but  the  healing,  nevertheless,  may  require  a  long  time. 
^A'here  the  inferior  wall  of  the  cyst  makes  a  mound  in  the  roof  of  the  mouth  the 
mucous  membrane  of  the  hard  palate  should  be  incised  by  two  intersecting 
cuts,  the  flaps  dissected  up,  and  the  bone  which  constitutes  the  under  wall  of 
the  cyst  removed.  The  flaps  are  then  pushed  strongly  upward  in  order  to 
restore  the  form  of  the  palate.  The  packing  and  the  obliteration  of  the  ca\ity 
of  the  cyst  are  carried  out  through  the  opening  in  the  canine  fossa. 

Gallagher  reports  a  case  of  a  folHcular  cyst  near  the  six-year  molar  in  a  boy 
of  eleven  jeai-s.  He  also  reports  a  double  periosteal  cyst  connected  with  the 
right  and  left  incisoi-s.  The  roof  of  each  cyst  was  seen  as  a  mound  in  the  floor 
of  the  nose  underneath  the  anterior  end  of  the  inferior  turbinate.  Two  in- 
cisions were  made  into  each  cyst,  one  from  the  nose  and  one  from  the  mouth. 

Malignant  New-growths. 

The  most  common  benign  growth  in  the  nose  is  the  cedematous  or  gelatinous 
polyp.  The  growth  which  occurs  next  in  frequency  is  some  fonn  of  fibroma. 
Even  a  pure  fibroma  may  have  some  characteristics  of  malignancy.     This  is 
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especially  true  of  fibroma  of  the  vault.  Such  a  growth,  as  has  been  said,  recui-s 
repeatedly  and  destroys  neighboring  structures.  This  is  brought  about,  how- 
ever, more  by  pressure  than  b)^  actual  invasion  of  adjacent  tissues.  At  the  same 
time  a  fibroma  often  contains  elements  which  are  actually  malignant.  These  are 
of  the  sarcomatous  type.  All  grades  of  malignancy  are  found,  from  the  fibroma 
containing  a  few  sarcomatous  elements  to  the  tumor  which  is  pure  sarcoma  of 
the  most  virulent  character.  The  chief  malignant  growi,hs  of  the  nose  are  sar- 
coma and  carcinoma. 

Sarcoma. — Sarcoma  is  more  common  than  carcinoma.  It  springs  in  most 
cases  from  the  upper  part  of  the  septum.  The  next  place  where  it  occurs  oftenest 
is  the  ethmoidal  labyrinth.  Seldom  is  it  found  on  the  outer  wall  or  on  the  floor 
of  the  nose.  When  it  occurs  in  the  antrum  it  has  generally  made  its  way  there 
from  the  nasal  cavity.  It  can,  however,  arise  in  the  antrum  primarily  and  extend 
inward  to  the  nose.  Carcinoma  originates  in  the  antrimi  more  often  than 
sarcoma.  Sarcoma  occurs  earher  than  carcinoma.  It  may  even  occur  in  infancy, 
but,  as  a  rule,  it  occurs  most  frequently  before  middle  life.  In  certain  fortu- 
nate cases  the  sarcoma  is  attached  to  the  septum  by  a  pedicle.  More  often, 
however,  the  growth  has  a  broad  base. 

Symptoms. — ^The  in)portant  symptoms  of  intranasal  sarcoma  are  obstruc- 
tion and  bleeding.  Pain  may  be  an  early  or  a  late  symptom.  In  some  cases 
there  is  but  little  pain.  In  advanced  cases  the  nasal  bones  are  spread  apart 
by  the  growth,  the  antrum  is  filled  by  it,  and  the  tumor  protrudes  into 
the  canine  fossa,  causing  the  cheek  to  be  pushed  forward.  As  in  the  case  of 
fibroma  of  the  vault  of  the  pharynx,  the  tumor  may  make  its  way  through  the 
spheno-maxillary  fossa  to  the  side  of  the  face,  and  then  extend  upward  into 
the  temporal  fossa.  In  neglected  cases  it  finally  reaches  the  brain  through  the 
floor  of  the  anterior  or  middle  fossa  of  the  skull. 

There  is  scarcely  any  doubt  that  a  pure  fibroma  or  a  fibroma  of  a  low  grade 
of  malignancy  occasionally  becomes  highly  malignant.  There  has  been  much 
discussion  as  to  whether  ordinary  nasal  yjolypi  ever  change  into  malignant 
tumors.  Tlie  present  feeling  is  that  in  rare  instances  they  may  undergo  such 
a  change.  The  belief  that  this  is  a  somewhat  common  occurrence  is  based  upon 
the  facts  that  the  irritation  caused  by  a  malignant  growth,  concealed  perhaps  in 
the  ethmoidal  labyrinth,  occasionally  excites  the  growi^h  of  simple  polypi,  and 
that  these  polypi,  being  pliable  tumors,  readily  work  their  way  into  parts  of  the 
nasal  cavity  where  they  can  be  seen.  In  addition,  sarcoma  of  a  low  grade  often 
nms  a  long  course  (that  is,  from  two  to  six  yeai-s)  before  the  fatal  issue  occui-s. 
In  such  instances  polypi  can  be  removed  a  number  of  times,  at  rather  long 
intervals,  before  the  sarcoma  which  pushes  them  into  view  is  discovered. 

Prognosis. — If  a  sarcoma  springs  from  the  septum  by  a  pedicle,  it  can  be 
thoroughly  removed.  In  such  instances,  therefore,  the  prognosis  is  good. 
Where,  however,  the  growth  involves  the  ethmoidal  labyrinth  it  is  seldom  possible 
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to  accomplish  its  complete  removal.  For  an  operation  to  be  successful,  therefore, 
it  is  necessary  that  the  diagnosis  should  be  made  early.  The  routine  use  of 
the  x-ray  helps  verj'  much  to  bring  this  about. 

Diagnosis. — A  histor}^  of  nasal  obstruction  and  epistaxis.  in  a  child  or  a 
young  adult,  should  make  the  physician  at  once  suspicious  of  the  presence  of 
sarcoma.  ^\Tienever  it  is  possible,  an  J-raj'  plate  should  be  taken  at  once. 
This  will  show  whether  or  not  the  sinuses  are  involved.  The  nasal  examination 
in  most  cases  discloses  the  presence  of  a  tumor.  This  may  be  of  any  color  or 
size,  and  as  a  rule  it  bleeds  easily  on  manipulation. 

Treatment. — The  only  effective  treatment  of  an  intranasal  sarcoma  is 
the  removal  of  the  tumor.  If  the  growth  is  of  moderate  size  and  if  it  springs  from 
the  septum  by  a  pedicle,  it  may  ]ye  snared  off  and  a  generous  amount  of  the 
septum  taken  away  at  its  base.  It  is  of  little  moment  if  a  perforation  of  the  sejv 
tum  follows.  In  neglected  cases,  where  the  antrum  is  full  of  the  gro^Nlh  and 
there  has  been  an  extension  into  most  of  the  other  sinuses,  operation  should  not 
be  ad\'ised.  In  cases  which  have  not  reached  this  stage  it  often  requires  good 
judgment  to  select  those  which  are  suitable  for  operation.  The  non-operating 
speciali.st  generally  ad\'ises  against  surgical  interference.  The  patient,  how- 
ever, should  be  given  the  benefit  of  an  operation  if,  after  careful  consideration 
of  all  the  factors  in  the  case,  there  seems  to  be  a  reasonable  chance  that  the 
growth  may  be  eradicated.  The  great  prejudice  against  operation  has  been  on 
account  of  the  external  deformity  which  follows  such  radical  interference.  In 
many  early  cases  it  may  be  possible  to  avoid  this  by  entering  the  nose  under  the 
uj^per  lip,  opening  the  canine  fossa,  and  remo\'ing  the  inner  wall  of  the  antrum. 
This  is  the  method  of  Denker.  Unless  the  walls  of  the  antrum  are  actually 
involved  (not  merely  absorbed  by  pressure),  the  resection  of  the  superior  maxilla 
is  not-necessary.  AMiere  the  walls  of  the  antrum  are  involved  the  full  Ferguson 
incision,  combined  with  the  removal  of  half  of  the  upper  jaw,  is  required.  (See 
article  on  "  Diseases  of  the  Jaws,"  in  the  present  volume.)  Inoperable  cases 
should  be  given  the  benefit  of  the  serum  treatment  advocated  by  Coley.  (See 
Vol.  III.,  page  454.) 

Carcinoma. — Intranasal  carcinoma  is  less  common  than  sarcoma.  Car- 
cinoma is  rarer  in  the  nose  than  in  other  parts  of  the  respirator^' tract,  and 
rarer  in  the  nose  than  in  other  parts  of  the  body.  The  different  varieties  of  in- 
tranasal carcinoma  are  enumerated  here  in  the  order  of  their  frequency:  epithe- 
lioma, cylindrical  carcinoma,  glandular  carcinoma,  and  hard  or  scirrhous  carci- 
noma. The  places  where  carcinoma  usually  appears  are  the  vestibule,  the 
cartilaginous  septum,  the  middle  and  the  inferior  turbinates,  and  the  ethmoidal 
region.  Often  carcinoma  arises  in  the  antrum,  and  from  here  invades  the  nose. 
It  does  this  much  oftener  than  sarcoma.  In  many  cases  carcinoma  in  the 
antmni  represents  simply  an  extension  of  the  disease  from  the  alveolar  border 
of  the  superior  maxilla. 
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The  symptoms  of  intranasal  carcinoma  are  pain,  nasal  obstniction,  and 
epistaxis.  These  symptoms  are  the  same  as  those  which  are  found  in  cases  of 
sarcoma. 

Carcinoma  usually  appears  after  forty  years  of  age.  On  examination  of 
the  nasal  cavity  a  nodular  or  cauliflower-like  gro^vth  is  found.  This  can  be 
differentiated  from  sarcoma  only  by  the  removal  of  a  piece  of  the  growi;h.  The 
differences  between  sarcoma  and  carcinoma  may  be  summed  up  as  follows: 
Sarcoma  has  a  tendency  to  form  tumor-like  masses,  while  carcinoma  t(!nds  to 
eat  away  tissue;  sarcoma  spreads  through  the  nasal  cavity,  but  carcinoma 
destroys  it;  carcinoma  bleeds  more  than  sarcoma;  sarcoma  occurs  by  pref- 
erence in  children  and  young  adults,  while  caicinoma  is  encountered  mainly  in 
middle-aged  and  elderly  people. 

The  prognosis  of  intranasal  carcinoma  is  usually  bad. 

The  proper  treatment  of  intranasal  carcinoma  is  early  and  thorough  re- 
moval. Intranasal  operation  seldom  offers  any  hope  of  success.  The  exter- 
nal operations  are  the  same  as  those  recommended  for  sarcoma.  They  are 
described  in  detail  in  the  article  on  "  Diseases  of  the  Jaws,"  in  the  present  volume. 

B.  Tumors  of  the  Accessory  Sinuses. 

New-growths  in  the  accessory  sinuses  m.ay  be  either  simple  or  malignant. 
The  simple  growths  include  ccdematous  fibromata  (myxomatous  polypi),  cysts, 
and  osteomata.  The  chief  malignant  gro\\1,hs  are  sarcoma  and  epithelioma. 
New-growths  in  the  sinuses  are  not  common.  They  are  found  most  often  in  the 
antrum. 

The  Antrum. — The  simple  growths  of  the  antrum  are  polypi  and  cysts. 
Cysts  are  caused  by  obstruction  and  dilatation  of  the  glands  of  the  mucous 
membrane,  or  are  due  to  cystic  degeneration  of  polypi.  Cysts  are  at  times 
large  enough  to  encroach  upon  the  cavity  of  the  antrum.  Those  which  spring 
from  the  teeth  sometimes  force  their  way  back  into  the  antrum  and  almost 
obliterate  it.  The  malignant  growths  of  the  antrum  include  epithelioma, 
sarcoma,  and  carcinoma. 

The  Frontal  Sinus. — Cysts,  osteomata,  and  fibromata  are  the  non-malignant 
gro^^1ihs  which  occur  in  the  frontal  sinus.  Carcinoma  and  sarcoma  are  very 
rare  in  this  region. 

The  Ethmoidal  Labyrinth. — Osteomata  or  exostoses  occasionally  occur  in  the 
ethmoidal  labyrinth,  but  the  common  new-growth  in  this  locality  is  the  ordinary 
non-malignant  polyp.  Carcinoma  is  not  rare ;  neither  is  sarcoma.  Both  usually 
occur  at  middle  life,  or  later.  Sarcoma,  however,  has  been  found  as  early  as 
the  fourth  year. 

The  Sphenoidal  Sinus. — Polypi  are  not  as  common  in  the  sphenoidal  sinus  as 
in  the  other  accessory  sinuses.     New-growths  seldom  originate  in  this  sinus,  but 
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Fig.  187. — Fibro-My.xo-Osteo-Sarcoma  of  the  Left  Max- 
illary Antrum  and  the  Upper  Jaw.  Case  of  Dr.  S.  W.  Allen; 
operation  at  the  Massachusetts  General  Hospital  by  Dr.  S.  J. 
Mixter;  recovery. 


they  grow  into  it  from  \A-ithout.  Of  the  new-growths  which  invade  the  sphenoidal 
sinus  the  most  important  are  fibromata  or  fibro-sarcomata  arising  from  the  vault 
of  the  phar\'nx.    The  other  malignant  growths  are  carcinoma  and  sarcoma. 

Differential  Diagnosis. — Partial  or  complete  nasal  obstruction,  combined 
with  epistaxis,  should  lead 
to  a  careful  examination 
of  the  nose,  especially  if 
the  patient  is  approaching 
old  age.  If,  in  addition  to 
nasal  obstruction  and  hem- 
orrhage, the  patient  com- 
plains of  pain,  the  supposi- 
tion is  ver\'  strong  that 
malignant  disease  exists. 
External  deformity  and  the 
enlargement  of  the  related 
lymph  nodes  are  late  signs. 
By  {he  help  of  the  x-ray 
and  by  early  resort  to  an 
exploratory  incision,  cases 
of  malignant  disease  of  the 
accessoiy  sinuses  should  not  be  permitted  to  reach  the  inoperable  stage  before 
the  diagnosis  is  made. 

Treatment. — In  most  instances  simple  nasal  polypi  are  due  to  some  sup- 
purative condition  in  the  ethmoidal  labyrinth  or  one  of  the  other  accessory 
sinuses.  The  operative  measures  for  their  removal  have  already  been  in  great  part 
described.  The  statement  \\i\\  bear  repeating,  however,  that  mere  snaring  off 
of  a  poh-pus  produces  but  little  if  any  curative  effect.  After  a  polypus  has  been 
removed  it  is  necessary  to  break  up  the  ethmoidal  cell  underneath  the  mucous 
membrane  from  which  the  growth  springs.  Since  the  greater  number  of  intra- 
nasal new-growths  originate  in  the  antrum  the  treatment  of  such  cases  often 
calls  for  partial  or  complete  resection  of  the  superior  maxiUa.  (See  Fig.  187.) 
Complete  resection  of  the  superior  maxilla,  with  the  usual  Ferguson  incision, 
gives  the  best  approach  to  this  ca\aty,  the  ethmoidal  region,  and  the  sphenoidal 
sinus.  It  is,  however,  a  disfiguring  operation  and  should  be  reserved  for  extreme 
cases.  AMien  it  is  done,  the  traditional  method  should  be  somewhat  modified. 
Xo  attempt  should  be  made  to  isolate  the  superior  maxilla  by  incisions  through 
the  bone,  with  the  expectation  of  wrenching  it  out  in  one  piece.  It  is  better 
to  take  the  bone  away  piecemeal  with  chisel  and  bone  forceps,  proceeding  care- 
fully under  the  illumination  of  a  forehead  light  until  normal  tissue  is  reached 
beyond  the  growth.  In  carr\'ing  out  this  procedure  the  surgeon  should  have  the 
patient  laid  flat  on  the  table  and  he  should  pass  a  rubber  tube  the  size  of  the  little 
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finger  into  either  nostril  and  down  through  the  pharynx  to  the  tip  of  the  epiglottis. 
The  pharynx  is  then  packed  with  gauze.  In  this  manner  the  blood  is  kept  from 
entering  the  trachea.  The  two  tubes  which  come  out  of  the  nose  are  pushed 
over  the  prongs  of  a  Y-shaped  tube  made  of  hard  rubber.  To  the  stem  of  the 
Y  a  single  rubber  tube  is  then  attached,  and,  to  the  end  of  this,  a  small  glass 
funnel.  The  etherization  is  carried  on  either  by  placing  gauze  in  the  glass 
funnel  and  pouring  the  ether  upon  it,  or  by  connecting  the  supply  tube  with 
the  ether- vapor  machine.  If  it  is  preferred  to  use  a  cone  for  the  etherization  the 
glass  funnel  can  be  placed  in  this  and  the  ether  poured  into  the  cone.  This 
does  away  with  the  danger  of  the  ether  running  down  the  tube  into  the  patient's 
pharynx.  It  is  better  to  tie  the  external  carotid  before  removing  the  superior 
maxilla.  The  great  advantage  of  working  with  a  forehead  light  or  a  head  mirror 
cannot  be  insisted  on  too  strongl)'.  Only  good  illumination 
will  enable  the  operator  to  get  beyond  all  suspicious  tissue  in 
the  depths  of  the  ethmoidal  region  or  in  the  spheno-maxillary 
fossa. 

A^'here  the  gro\\'th  does  not  involve  the  alveolar  border  of 
the  superior  maxilla,  but  springs  rather  from  the  inner  wall  of 
the  antrum  or  invades  the  antrum  from  the  nose,  it  may  not  be 
necessary  to  make  the  external  incision  of  the  usual  full  length. 
Denker  has  developed  an  operation  which  does  away  with  the 
external  skin  incision.  He  makes  a  long  incision  through  the 
Fig.  188.— Draw-     nmcous  membrane  over  the  canine  fossa.     The  incision  begins 

ing  Intended  to  Show  i     i       i.  c     i  t  i  i  i       ^i 

the  Point  from  which  beyoud  the  frcuum  of  the  upper  hp  and  runs  round,  under  the 
Measurements  are  malar  proccss  of  the  superior  maxilla,  upon  the  posterior  surface 
r  g  a .  ^^  ^j^j^  bone.  In  the  next  step  the  nose  is  freed  from  its  attach- 
ment to  the  rim  of  the  nasal  notch,  and  the  vestibule  is  retracted  upward.  Then 
the  bone  over  the  canine  fossa  is  taken  away,  and  with  it  the  bone  forming  the 
nasal  notch.  The  next  step  is  the  removal  of  the  inner  wall  of  the  antrum. 
When  all  these  steps  have  been  carried  out,  both  the  antrum  and  the  lower 
part  of  the  nasal  cavity  are  freely  accessible.  For  growths  of  moderate  extent 
this  method  will  often  be  found  to  be  sufficient.  The  advantage  of  the  method, 
apart  from  the  non-employment  of  an  external  incision,  is  to  be  found  in  the 
fact  that  is  saves  the  roof  of  the  mouth.  In  cases,  however,  where  there  is 
much  involvement  of  the  ethmoidal  region  it  may  be  necessary  to  add  an  exter- 
nal incision  along  the  outer  side  of  the  nasal  bone  and  to  remove  the  ascending 
process  of  the  superior  maxilla,  either  with  the  burr  or  with  the  bone  forceps. 
Only  early  diagnosis  will  make  this  less' disfiguring  operation  advisable.  Even 
in  such  cases,  if  it  is  found  not  to  giv(!  a  sufficiently  large  operating  field,  it 
should  be  discarded  at  once  and  the  full  external  skin  incision  made  in  order  that 
the  sup(!rior  maxilla  may  be  thoroughly  removed.  In  many  cases  of  malignant 
disease  of  the  antrum  the  orbital  wall  of  the  superior  maxilla  can  be  left.     It  is 
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an  advantage  to  do  this  l^ecause  the  eye  is  liable  to  drop  when  the  upper  wall  of 
the  antrum  is  removed,  ^^^len  the  growth  has  invaded  the  orbit,  the  eye  must 
also  be  removed.  WTien  this  has  to  be  done,  no  operation  upon  the  head  is 
more  formidable  or  more  disfiguring.  In  deteiTniuing  whether  it  is  justifiable 
or  not  to  attempt  an  operation  in  extreme  cases  of  malignant  disease  of  the  antiTim, 
the  J-ray  will  be  found  a  great  help.  By  means  of  this  an  idea  can  be  gained  as 
to  how  many  of  the  other  sinuses  are  involved.  In  the  future,  more  desperate 
cases  will  be  saved  than  have  been  saved  in  the  past,  if  the  operator  wdll  carefully 
pack  the  phar^mx  and  carry  on  the  etherization  by  tubes  passed  through  the 
nase:  and  if,  in  addition,  he  will  tie  the  external  carotid  and  remove  the  diseased 
tissue  bit  b}^  bit,  not  en  masse,  and  will  avail  himself  of  the  good  illumina- 
tion afforded  by  a  forehead  lamp.  In  inoperable  cases  or  in  cases  of  recurrence 
the  influence  of  the  x-ray  should  be  tried.  In  inoperable  cases  of  sarcoma  the 
patient  should  be  given  the  treatment  by  toxins  so  long  championed  by  Coley. 
In  all  instances  where  there  is  a  reasonable  doubt,  potassium  iodide  should  be 
given  for  a  short  time.  Unless  immediate  improvement  follows,  the  use  of  the 
drug  should  be  abandoned  for  some  operative  procedure. 


VIII.  MEASUREMENTS  FOR  OPERATING  DISTANCES  IN  THE  NOSE. 


In  order  to  get  an  idea  of  the  operating  distances  in  the  nose,  I  made  a  series 
of  measurements  upon  sixty-four  half-heads  representing  at  least  fifty  whole 
heads.  The  measurements  were  made  on  wet  specimens.  The  numbers 
printed  in  heavy-faced  iy^e  (Figs.  188  and  189)  represent  the  measurements 
which  occurred  the  greater  number  of  times,  not  the  mathematical  average. 
The    numbers    printed  in 


small  type,  before  and 
after  the  central  figures, 
represent  the  maximum 
and  the  minimum  meas- 
urements. Certain  of  these 
measurements  have  been 
duphcated  by  others.  As 
their  measurements,  how- 
ever, were  made  from  the 
middle  of  the  nasal  opening, 
they  are  greater  than  mine. 
My  measurements  were 
made  from  the  lower  edge 
of  the  posterior  rim  of  the 
nasal  opening.    All  vertical 


V^-iy4.'±%- 


■M- 


FiQ.  189. — Operating  Distances  Obtained  from  the  Measure- 
ment of  Sixty-four  Half-heads.  The  measurement  of  the  dis- 
tance to  the  lachrymal  duct  is  not  given  on  the  diagram.  The 
average  distance  is  one  inch.     (Original.) 
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measurements  were  made  close  to  the  junction  of  the  septum  and  the  cribri- 
form plate.  If  measurements  are  not  made  in  this  way,  the  probe  enters  the 
lateral  mass  of  the  ethmoid,  where  it  rises  up  like  a  mound  above  the  cribriform 

plate,  and  the  measurements  are  increased 
from  one-eighth  to  one-quarter  of  an  inch. 
Since  most  of  us  visualize  inches  and  fractions 
of  inches  more  readily  than  we  do  centimetres, 
the  measurements  are  given  in  these. 

In  the  measurement  from  the  upper  end  of 
the  infundibulum   horizon- 
tally forward  to  the  root  of 
__,.-■  the  nose,  the  upper  of  the  two 

central  figures  is  the  average 
distance;  but,  owing  to  the 
slope  of  the  posterior  wall  of 
the  frontal  sinus  forward, 
the  working  distance  is  much 
smaller.  The  lower  of  the  two 
central  figures  is  the  average 
working  distance.  The  small- 
est working  distance  which  I 
found  in  this  place  was  \ 
inch;  the  greatest,  ^  inch. 
In  order  to  find  the  relation  between  the  measurements  made  on  the  cleaned 
skull  and  those  made  on  the  wet  specimen,  I  measured  fifty-six  skulls.  In  these 
the  average  measurement  to  the  cribriform  plate  at  the  upper  end  of  the  infun- 
dibulum was  \\  inches. 
The  maximum  and  the 
minimum  measurements 
were  2^  and  \\  inches. 
The  average  measure- 
ment of  the  distance  to 
the  anterior  wall  of  the 
sphenoidal  sinus  was  2\ 
inches ;  the  maximum  and 
minimum,  2r5"  and  1^ 
in(;hes  respectively.  This 
shows  that  in  wet  speci- 
mens and  in  the  living 
human  being,  from  |  to  J  inch  has  to  be  added  to  the  measurements  made  on 
the  cleaned  skull. 

These  measurements  on  the  cleaned  skull  were  made  from  the  lower  edge  of 


Fig.  190. — Drawing  Intended  to  Show  the  Angles  at  which  a 
Probe  Must  be  Introduced  in  Order  to  Touch  the  Various 
Points  of  the  Nose.     (Original.) 


Cri'dri/br/n 

Zetvl  ofJotrer 
ed^e  of  inner 
trail  of  orbif. 


Y\•^.  191. — Drawing  Intended  to  Show  the  Level  of  tl'o  Oibri- 
form  Plate.  Tire  inner  wall  of  the  orbit  and  a  part  of  its  floor 
liave  been  taken  away.      (Original.) 
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Cribriform  plate. 
Ostium  maxilUre.. 
Lachrvmal  duct. 
Eustachian  tube 


the  nasal  notch,  the  deeper  of  the  two  openings  being  taken  when  they  were  not 
alike.  A  chfference  in  the  depth  of  the  two  openings  is  fairly  common. 
However,  in  the  rather  coarse  measurements  which  are  possible  in  Hfe,  this 

occasional  chfference  between  the 
two  sides  can  be  disregarded. 

My  material  offered  but  little 
opportunity  for  estabUshing  the 
ratio  between  the  different  meas- 
urements and  any  of  the  diame- 
ters of  the  skull.  I  experimented 
a  Uttle  •«dth  the  anterior-posterior 
diameter;  but  nothing  came  of  it. 
Gruenwald  tried  for  something  of 
the  same  sort,'  but  estabUshed 
nothing.  Personally,  I  feel  that 
heads  vary  so  much  that  it  is  not 
likely  that  any  ratio  of  practical 
importance  will  ever  be  found. 
At  present,  all  that  can  be  done 
is  to  expect  large  measurements 
in  large  heads,  and  the  reverse  in  small  heads.  I  found,  however,  that  the 
smallest  measurements  occurred  in  heads  with  toothless  jaws. 

Ihe  results  of  these  measurements  are  given  in  Fig.  189.  The  position  of  the 
lachr}-mal  duct  is  not  given  in  this  figure.  The  lower  opening  of  the  duct  is 
placed  under  the  anterior 
end  of  the  inferior  turbi- 
nate, about  two-thirds  of 
the  way  to  the  opening 
of  the  antrum.  This 
would  make  the  average 
distance  one  inch. 

In  making  the  meas- 
urements of  the  floor  of 
the  frontal  sinus  I  was 
struck  with  the  fact  that 
if  a  burr  is  entered  at  the 
upper  end  of  the  infundib- 
ulum  and  passed  direct- 
ly  upward    in   order   to 


Fig.  192. — Drawing  Intended  to  Show  the  Horizontal 
Planes  of  the  Cribriform  Plate,  the  Ostium  Maxillare, 
the  LachrjTnal  Duet,  and  the  Eustachian  Tube. 
(Original.) 


Fig.   193. — Diagram  Showing  the  Outer  Wall    of  the  Nose,  with 
Ojjerating  Measurements.     (Original.) 


open  the  frontal  sinus,  it  will,  in  the  majority  of  cases,  enter  the  cranial  cavity. 
This  is  due  to  the  fact  that  the  posterior  wall  of  the  sinus  frequently  slopes 
sharply  forward.     In  order  to  enter  the  sinus  from  this  spot,  one  should  point 
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the  burr  forward  at  an  angle  of  forty-five  degrees.  This  would  give  a  work- 
ing distance  of  half  an  inch.  If  the  probe  is  to  pass  straight  up  into  the 
sinus,  it  must  be  held  parallel  with  the  teeth  and  close  to  them.  The  direc- 
tion which  the  probe 
must  take  in  order  to 
touch  the  various  parts 
of  the  nose  is  shown  in 
Fig.  190.  From  this  dia- 
gram, which  is  taken 
from  a  tracing  of  a  probe 
held  in  these  different 
positions,  it  will  be  seen 
that,  in  order  to  touch 
the  sphenoid  bone,  the 
instrument  must  be  at 
an  angle  of  forty-five 
degrees,  or  between  this 
and  an  angle  of  67.5 
degrees. 

In  a  majority  of  my 
specimens  I  found  that 
a  fine  drawn  one-quarter 
of  an  inch  above  the 
lower  rim  of  the  orbit, 
and  carried  horizontally 
backward,  passed  through  the  ostium  maxillare;  that  a  fine  drawn  one-quarter 
of  an  inch  below  the  rim  cut  the  lower  opening  of  the  lachrymal  duct;  and 
that  a  line  drawn  one-half  of  an  inch  below  the  rim  passed  through  the  upper 
border  of  the  opening  of  the  Eustachian  tube.  Fifty  cleaned  skulls  gave  the 
level  of  the  cribriform  plate  as  the  mid-point  of  the  inner  wall  of  the  orbit,  and 


Fig.  194. — The  Largo  Circle  Represents  the  Operating  Opening  in 
the  Centre  of  the  Canine  Fossa  ;  the  Smaller  Circle,  the  Ostium  of 
the  Antrum.  The  artery  in  the  posterior  part  of  the  inner  wall  of  the 
antrum  is  the  descending  twig  of  the  outer  branch  of  the  spheno- 
palatine artery.  The  posterior  line,  drawn  from  the  centre  of  the 
canine  fossa  obliquely  backward,  represents  the  distance  to  the 
lower  border  of  the  anterior  face  of  the  sphenoid.  The  anterior 
line,  which  runs  upward  and  slightly  backward  from  the  centre  of 
the  canine  fo.ssa,  passes  up  through  the  ostium  of  the  antrum  to  the 
cribriform  plate.  The  fraction  (^  in.)  printed  in  the  upper  forward 
angle  represents  the  distance  of  the  ostium  from  the  front  wall  of 
the  antrum.      (Original.) 


Line  of  the  cribriform  plate. 
Line  passed  through  the  inner  canthus. 


Line  through  the  middle  of  — -~ — 
the  canine  fo.ssa. 


Line  from  the  lower  rim  of 
the  orbit. 


Via.  195. — Diagram  to  Show  Horizontal  Planes  for  Operating  Purposes.     (Original.) 
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wet  specimens  showed  that  this  point  is  one-eighth  of  an  inch  above  the  inner 
canthus  of  the  eye. 

These  levels,  I  scarcely  need  to  state,  are  not  absolute.  The  opening  of  the 
antrum  may  be  on  a  level  with  the  lower  rim  of  the  orbit,  not  one-quarter  of  an 
inch  above  it.  In  the  same  way,  the  openings  of  the  lachrjTiial  duct  and  the 
Eustachian  tube  may  move  up ;  but  the  level  of  the  cribriform  plate — and  this 
is  the  important  one — I  found  to  be  rather  constant. 

I  recognize  fully  the  variability  of  these  measurements,  and  the  fact  that 
their  total  number  is  small.  In  spite  of  this,  they  furnish  a  very  considerable 
amount  of  help.     fSee  Figs.  191.  192,  194,  and  195.) 


IX.  TRAXSILLOIIXATIOX. 


In  favorable  cases  much  information  can  be  gained  about  the  frontal  sinuses 
and  the  antra  by  transillumination.  The  room  in  which  the  tests  are  made 
should  be  absolutely  dark.  A  photographer's  focussing  cloth,  thrown  over  the 
head  of  the  patient  and  the  head  of  the  examiner,  and  gathered  up  snugly  to 
the  patient's  body  and  held  tightly  by  the  patient,  answers  as  well  as  a  dark 
room.  If  the  cloth  is  used,  the  examining  chair  sliould  have  a  rod  running 
above  the  patient's  head  so  that 
the  hood  can  be  kept  away  from 
the  hair. 

The  lamp  used  is  a  small  five- 
candle-power  electric  ten-volt  globe, 
of  about  one  ampere  current.  The 
antrum  lamp  should  have  a  glass 
hood  which  can  be  removed  and 
sterilized.  The  best  frontal-sinus 
transilluminator  has  two  lamps  (Fig. 
196),  one  at  either  end  of  an  ad- 
justable U-shaped  handle.  By  such 
an  apparatus  both  sinuses  can  be 
lighted  up  at  the  same  time  and 
slight  cUfferences  between  the  two 
easily  compared. 

Transillumination  of  the  Antrum. 
(^Fig.  197.) — Transillumination  of  the 
antrum,  on  account  of  its  large  size,  is 
more  satisfactory  than  transillumina- 
tion of  the  frontal  sinus.     False  teeth 

,        ,,    „         ,  ,        ,^  Fio.  196. — Frontal  Sinus  Transilluminator. 

Should  farst  be  removed.     The  li^ht  is  (Birket.) 
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placed  in  the  mouth,  and  the  patient  is  told  to  close  the  lips.     In  a  normal 
antrum  the  following  results  are  noticed: 

1.  The  pupils  of  the  eyes  stand  out  as  dull  red  balls. 

2.  As  the  current  is  switched  on,  the  patient  has  a  subjective  sensation  of 
light.     This  may  be  intensified  when  the  eyes  are  closed. 

3.  There  is  a  diffused  glow  of  light  over  the  lower  part  of  the  cheek  and 
between  the  teeth, 

4.  There  is  a  semilunar  patch  of  light  outUning  the  lower  rim  of  the  orbit. 
The  light  which  causes  this  comes  from  the  antrum.  The  glow  over  the  lower 
part  of  the  cheek  can  be  disregarded,  but  it  is  essential  to  obtain  tliis  semilunar 


Fig.   197. 


Fig.  198. 


Fig.  197. — Transillumination  of  the  Right  Maxillary  Sinus.  The  figure  .shows,  on  the  right  side, 
how  the  cheek  and  upper  lip  are  lighted  up.  A  semilunar  band  of  light  appears  below  the  eye.  This 
is  given  by  the  antrum.  The  right  pupil  is  illuminated.  On  the  left  side  these  results  are  absent. 
(St.  Clair  Thompson.) 

Fig.  188. — 'J'ransillumination  of  the  Right  Frontal  Sinus.  The  figure  shows  how  the  sinus  on 
the  riglit  side  is  lighted  ui)  and  outlined  by  the  light,  wliile  the  left  remains  dark.     (St.  Clair  Thompson.) 

patch  of  light  above  it.  Not  all  of  these  signs  are  always  present.  The  first 
and  second  are  oftenest  wanting;  the  fourth  is  the  essential  sign. 

When  there  is  pus  in  the  antrum,  all  of  these  four  signs  disappear,  except  the 
glow  between  the  teeth  and  a  faint  glow  over  the  lower  part  of  the  cheek.  If 
both  antra  are  affected,  the  test  becomes  inconclusive.  In  patients  with  heavy 
bones  both  antra  are  often  dark.  If  the  sinus  happens  to  be  empty,  or  if  the 
facial  bones  are  thin,  the  antrum  may  light  up  in  spite  of  the  fact  that  it  is 
diseased.  Transillumination  is  much  inferior  to  the  use  of  the  :c-ray  for  deter- 
mining the  condition  of  the  antrum. 

Transillumination  of  the  Frontal  Sinus.  (Figs,  19G  and  198.)— Transil- 
lumination of  the  frontal  sinus  should  not  be  considered  satisfactory  unless  the 
light  is  strong  enough  to  bring  out  clearly  the  upper  border  of  the  sinus.  If 
partitions  arc  present  they  also  should  stand  out  clearly.  It  is  not  enough  to  obtain 
merely  a  supra-orbital  glow.    The  examiner  often  has  to  be  satisfietl  with  this  ill- 
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defined  glow,  but  no  conclusions  can  be  drawn  from  it.  WTiere  one  sinus  stands 
out  cleai'ly,  with  its  upper  margin  well  defined,  while  the  other  sinus  is  dark,  we 
may  conclude  either  that  the  sinus  of  this  side  is  not  lai'ge  enough  to  come  for- 
ward out  of  the  orbit  into  the  region  of  the  brow,  or  else  that  it  is  suflSciently 
large  and  that  it  is  full  of  pus.  Here,  again,  the  examination  with  the  j--ray 
gives  more  information  than  transillumination.  It  will  locate  the  sinus  and  will 
define  its  limits,  and  at  the  same  time  it  will,  in  the  great  majority  of  cases,  indi- 
cate the  presence  of  pus.  Transillumination,  therefore,  is  to-day  of  use  mainly 
as  furnishing  confirmatory  evidence. 


X.  THE   USE  OF  THE  Z-RAY. 

In  the  j-ray  we  have  our  most  valuable  aid  in  the  diagnosis  of  sinus  disease. 
The  accessory  sinuses  are  air  spaces,  and  three  of  the  four  are  near  the  surface. 
On  the  plate,  therefore,  they  show  as  dark  areas  with  characteristic  outHnes. 
Tlie  solid  bone,  however,  which  sm-rounds  them,  tlirows  a  shadow  on  the  plate 
and  appears  in  the  negative  as  a  dull  milky  white.  Whenever  the  sinuses  lose 
their  translucency,  as  they  do  when  the  mucous  membrane  lining  them  becomes 


Lines  made  by  the  roof  of  the  orbit. 


Naso-frontal  duct. 


Dark  area  corre- 
sponding to  the 
lachrymal  hfntf 
and  the  anterior 
ethmoidal  cells. 


Malar  bone 


// 


Sphenoidal  sinus. 


Dark  area  corre- 
sponding to  the 
posterior  ethmoid- 
al cells. 


Fig.  199. — Lateral  x-ray  Plate  (reduced  one-fourth)  Showing  Normal  Markings.     (Original) 
VOL.  VI.  — 14 
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Sphenoidal  sinus.  Cribriform  plate.  Lines  made  by  roof  of  orbit.      §  S 


Posterior  ethmoidal  cells 


Antrum. 


Inner  edge  of  canine  fossa. 
)uter  edge  of  canine  fossa. 


Fig.  200. — x-ray  Plate  (reduced  one-third)  From  a  Cleaned  Skull,  to  Show  Normal  Markings. 
(Original.)  The  plate  shows  how  the  pictures  given  by  the  two  halves  of  the  skull  usually  overlap ;  the  pic- 
ture given  by  one  half  being  a  little  higher  than  that  given  by  the  other.  This  is  seen  very  clearly  in  tlie 
frontal  sinuses  and  the  temporal  bones.  Owing  to  this  overlapping  the  floor  of  one  frontal  sinus  (1) 
is  higher  than  the  floor  (2)  of  the  other.  The  deep  shadow  cast  by  the  temporal  bones  and  the  base 
of  the  skull  stands  out  clearly.  The  projection  of  this  shadow  often  makes  a  horizontal  white  band 
across  the  antero-posterior  plate  unless  the  x-ray  tube  is  so  placed  that  the  rays  go  through  the  skull 
above  this  part  of  it. 


Small  vertical  septum 


Partition  between  frontal  sinuses. 


Dark  area  between  niidiiU-  uninnatf  ami  septum.  sepruin, 

Fia.  201 . — x-ray  Plate  (reduced  one-sixth)  From  a  Cleaned  Skull,  to  Show  Normal  Markings.     (Original.) 
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thickened,  or  when  they  contain  fluid  or  are  filled  with  a  new  growth,  the  sinuses 
also  cast  a  shadow  on  the  plate  and  become  white.  It  reciuires  considerable 
experience  to  read  x-ray  plates  correctly.     Xo  inferences  should  be  drawn  from 

Lower  edge  of  posterior  wall  of  frontal  sinus.        Anterior  edge  of  optic  groove. 

Rim  of  orbit.  I  I  Lesser  wing  of  sphenoid ' 


Septuin.  I  Dark  area  corresponding 

Middle  turbinate.       to  lachr>-mal  bone. 

Fig.  202. — x-ray  Plate   (reduced  one-sixth)  Showing  Normal  Markings.     (Original.) 

Lines  made  by  the  inner  edge  of 

roof  of  the  ethmoidal  labj-rinth.  Anterior  edge  of  optic  groove.     (See  Fig.  202.) 


Line  made  by 
the  roof  of  the 
orbit. 


Lesser  wing 
of  sphenoid! 
(See  Fig.  202.) 


Fig.  203. — Photograph  of  tlie  Anteiior  Half  of  the  Cleaned  Skull  from  Behind,  to  ELxplain  the 
Lines  in  the  Antero-posterior  Plate  Made  by  the  Lesser  Wings  of  the  Sphenoid,  by  the  Roof  of  the 
Ethmoid.al  Labyrinth,  and  by  the  Roof  of  the  Orbit.     (Original.) 

indifferent  plates.     In  sinus  work  it  is  often  necessary  to  try  several  times 
before  sufficiently  good  plates  are  obtained. 
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x-rsLY  plates  of  the  head  are  seldom  strong  enough  to  give  satisfactory  prints, 
and  consequently  all  judgments  have  to  be  made  from  the  plates  themselves. 


Line  made  by  the  roof  of  the  orbit. 


Anterior  edge  of  the  orbital 
surface  of  the  great  wing 
of  the  sphenoid.  (See 
Fig.  202.) 


Lesser  wing  of  sphenoid. 


Fig.  204. — Photograph  of  the  Anterior  Half  of  the  Cleaned  Skull  from  the  Side,  to  Show  the  Lines 
Made  by  the  Roof  of  the  Orbit.     (Original.) 

To  illustrate  the  x-ray  findings  in  sinus-disease  cases,  I  have  collected  a  number  of 
typical  plates  from  cases  upon  which  an  operation  has  been  performed,  and  also 


Middle  of  roof  of  orbit. 
Outer  edge  of  orbit. 


Inner  edge  of  ethmoidal  labyrinth. 
Inner  edge  of  orbit. 


Fio.  205. — Transverse  Section  of  the  Skull  through  the  Centre  of  the  Orbits. 

Diagrammatic  drawing  showing  the  parts  of  the  roof  of  the  orbit  and  tlie  roof  of   the  ethmoidal 
labyrinth  which  give  lines  in  tlie  lateral  x-ray  plate.     (Henke.) 

some  j)lates  taken  from  the  cleaned  skull.     I  have  then  made  tracings  from  those 
plates  and  have  afterward  intensified  the  drawings,  endeavoring  to  exaggerate 
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the  difference  between  the  chseasecl  side  of  the  plate  and  the  normal  side  as  Ut- 
tle  as  possible.  Good  plates  should  give  differences  as  marked  as  those  shown 
in  the  dra^^'ings.  In  all  sinus  cases  tkree  plates  are  required :  a  plate  of  each 
side  of  the  head,  and  an  antero-posterior  plate.  Tlie  antero-posterior  plate  is 
the  hardest  to  get  satisfactorily.  One  is  constantly  tempted  to  make  judgments 
from  indistinct  plates.     An  indistinct  plate  may  be  good  enough  to  give  the 


Fig.  206. — Photograph  and  Diagrams  Showing  Certain  Points  in  the  Anatomical  Relations  of  the 
Frontal   Sinuses.     (Original.) 

Photograpli  of  a  wet  specimen  from  which  the  anterior  wall  of  the  right  and  left  frontal  sinuses 
has  been  removed.  The  picture  shows  where  the  posterior  wall  of  the  frontal  sinus  ends  below  and 
becomes  continuous  with  the  floor  of  the  anterior  foasa  of  the  skull.  At  the  point  marked  X  is  the 
upper  rim  of  the  naso-froiital  duct.  In  the  upper  left-hand  drawing  X  indicates  how  this  opening  appears 
in  the  lateral  x-ray  plate.  At  2,  the  photograph  shows  the  thick  bone  at  the  junction  of  the  lower 
edge  of  the  posterior  wall  of  the  sinus  and  the  anterior  part  of  the  anterior  fossa  of  the  skull,  in  front 
of  the  ethmoidal  labyrinth.  In  other  words,  the  picture  represents  the  posterior  boundarj'  of  the 
naso-frontal  ducts.  At  2,  in  the  lower  left-hand  drawing,  is  shown  how  this  thickening  appears  in  the 
antero-posterior  x-ray  plate. 

location  of  a  sinus  and  its  size,  but  no  judgment  can  be  made  from  it  as  to  the 
presence  of  pus. 

In  order  to  teU  which  side  of  the  head  a  plate  represents,  hold  the  film  side 
of  the  plate  against  your  cheek  and  have  the  nose  on  the  plate  pointing  forward. 
The  plate,  which  in  this  experiment  corresponds  to  the  observer's  right  cheek, 
was  taken  from  the  patient's  right  side.  The  antero-posterior  plate  is  taken 
with  the  light  at  the  occiput.  The  light,  therefore,  traverses  the  whole  thickness 
of  the  head  in  order  to  reach  the  plate,  which  is  placed  with  the  film  side  against 
the  face.  In  order  to  tell  which  side  is  right  and  which  left  on  an  antero-posterior 
plate,  it  is  necessary  to  hold  the  plate  with  the  film  side  toward  the  observer 
and  to  have  the  orbits  in  the  x-ray  plate  uppermost.     AMien  the  plate  is  so  held, 
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the  observer's  right  eye  corresponds  to  the  patient's  right  eye,  and  his  left  eye 
to  the  patient's  left  eye. 

Much  disappointment  with  a;-ray  plates,  in  sinus  cases,  has  resulted  from 
failure  to  remember  the  fact  that  a  diseased  frontal  sinus  at  times  empties  itself, 
either  by  discharging  through  its  natural  drainage  opening  or  by  breaking  its  way 
into  the  orbit.  In  such  cases  the  x-ray  findings  may  be  negative.  They  are 
especially  liable  to  be  negative  if  the  mucous  membrane  of  the  sinus  has  been 


Orbital  prolongation  of  the  right  frontal  sinus. 


Orbital  prolongation  of  the  left  frontal  sinus. 


Orbital  prolongation. 


Fio.  167. — x-ray  Plates  (not  reduced  in  .size)  Showing  the  Orbital  Prolongation  of  the  Frontal 
Sinas.  The  upper  figure  shows  the  orbital  prolongation  a.s  seen  in  the  antero-posterior  plate,  the 
lower  figure  the  orbital  prolongation  as  .seen  in  the  lateral  plate. 

destroyed.  This  often  happens  in  frontal-sinus  disease  associated  with  ex- 
ophthalmos. These  cases  arc  so  striking  in  appearance  that  one  naturally  expects 
that  the  x-ray  picture  will  be  of  a  typical  character.  For  the  reasons  just  given, 
however,  the  x-ray  finding?  are  often  negative. 

As  the  antero-posterior  plate  is  taken  from  behind  forward,  a  certain  number 
of  lines  appear  on  the  plate  which  represent  ridges  within  the  skull.  The  most 
prominent  of  these  are  the  two  lines  made  by  the  free  edges  of  the  lesser  wings  of 
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the  sphenoid  and  the  line  connecting  them  made  by  the  anterior  edge  of  the  optic 
groove.  Tlie  line  made  by  the  lesser  ^ing  of  the  sphenoid  appears  above  or 
below  the  line  made  by  the  roof  of  the  orbit  according  to  the  position  of  the 
j-ray  tube.  With  the  tube  directly  opposite  the  occipital  protuberance,  the 
sphenoidal  lines  cut  across  the  orbit  about  a  third  of  the  distance  down.  As 
the  tube  is  lowered,  the  hues  advance  upward;  as  the  tube  is  elevated,  the  lines 
drop.    Tliese  lines  are  well  sho^Ti  in  Fig.  202.     The  roof  of  the  orbit  projects 

Normal  right  frontal  sinus.  Left  frontal  sinus  filled  with  pus. 

Lone  septum.  Median  septum. 


Fig.  20S. — x-ray  Plate  (not  reduced  in  size)  of  an  Empyema  of  the  Left  Frontal  Sinus,  Left 
Ethmoidal  Labjiinth.  and  Left  Sphenoid.  The  case  is  one  in  which  an  op)eration  was  subsequently 
Jierformed.  The  right  frontal  sinus  and  the  right  ethmoidal  labjTinth  are  not  diseased :  therefore 
they  cast  no  shadow  and  appear  dark  on  the  negative.  The  pus  in  the  left  frontal  sinus  and  in  the  left 
etlimoidal  lab>Tinth  casts  a  shadow,  so  that  these  sinuses  appear  whiter  or  more  opaque  than  the 
sinuses  of  the  other  side.      (Original.) 

upward  like  a  mound  into  the  anterior  fossa  of  the  skull,  just  in  front  of  the 
lesser  wing  of  the  sphenoid.  The  cranial  surface  of  the  roof  of  the  orbit  is  crossed 
by  many  ridges.  They  run  from  without  inward  and  from  before  backward. 
These  lines  are  so  near  the  plate  that  the  most  prominent  of  them  are  shown 
on  it.  On  the  antero-posterior  plate  they  roughh-  parallel  the  outer  part 
of  the  line  made  by  the  lesser  wing,  or  they  intersect  it.  They  rarely  run 
to  the  middle  line.  At  the  upper  part  of  the  orbit,  therefore,  there  are  often 
three  or  four  intersecting  lines.  The  great  variety  of  lines  which  it  is  possible  to 
have  from  the  sources  just  described  is  best  reaUzed  if  we  take  a  cleaned  skull 
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and,  looking  into  it,   mentally  project  the  ridges  seen  in  the  middle  and  the 
anterior  fossa?  upon  the  plate. 

The  petrous  portion  of  the  temporal  bone  is  exceedingly  dense.     The  upper 
edge  of  this  makes  a  free  line  bounding  the  middle  fossa  of  the  skull  posteriorly. 


Ethmoidal  labyrinth  opaque  from  pus  and  polypi 


Normal  ethmoidal  labyrinth. 

Normal  frontal  sinus. 


Fig.  209. — x-ray  Plate    (reduced  one-fourth)  Showing    Disease   of   the    Right  Antrum   and    tli 
Right  Ethmoidal  Labyrintli.      (Original.) 


Frontal  sinus  opaiiu''  from  puj 


Ethmoidal  labyrinth 

opaque  from  pus. 


Fig.  210. — x-ray  Plate  (reduced  onc-fourtli)  of. an  Kin]nenia  of  tlie  Left  Frontal  Sinii.s,  the  left 
Ethmoidal  Labyrinth,  and  the  Left  Antrum.  In  this  case  an  operation  was  subsequently  porfornuHl. 
(Original.) 

This  line  may  appear  on  the  plate.  Not'  only  is  the  upper  edge  of  the  teiiii)()ral 
bone  shown  on  the  plate,  but  the  thick  body  of  the  bone  and  the  base  of  the 
skull  are  thrown  upon  the  plate  and  appear  as  a  white  band  running  across  the 
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plate  from  side  to  side.  The  lower  border  of  this  shadow  may  run  through  any 
part  of  the  orbit  or  it  may  come  so  low  as  to  diAide  the  antrum  into  an  upper 
dense  part  and  a  lower  more  translucent  part.  The  x-ray  operator  should 
know  how  to  place  his  tube  so  that  this  shadow  shall  not  interfere  with  important 
parts  of  the  plate.     (Figs.  200  and  211.) 

In  the  lateral  plate  both  halves  of  the  head  are  projected  on  the  plate,  the 


Middle  turbinate. 

A 


Fig.  211. — x-ray  Plate  (reduced  one-third)  Showing  Certain  Pathological  Changes  in  the  Antrum. 
(Original.) 

This  plate  shows  the  right  antrum  opaque  from  thickened  mucous  membrane,  this  condition  being 
due  to  the  inflammatorj-  reaction  caused  bj-  a  retained  and  necrosing  tooth  root.  At  the  operation 
the  antrum  wa.s  foimd  to  contain  no  pus,  but  the  mucous  membrane  was  tliickened  to  about  jJj  of  an 
inch.     This  tliickeniug  cast  almost  as  much  of  a  shadow  as  if  the  antrum  liad  been  full  of  pus  or  poh-pi. 

At  the  upper  rim  of  the  antrum  a  white  line  runs  across  the  plate.  From  this  point  upward  the 
plate  b  much  whiter  than  in  the  lower  part.  This  opacity  is  due  to  the  shadow  ca-st  by  the  temporal 
bones  and  the  base  of  the  skull.  It  should  be  the  aim  of  the  x-ray  operator  to  avoid  this  shadow  by 
placing  his  tube  in  such  a  position  that  the  rays  will  go  through  the  cranium  above  the  temporal  bones 
and  the  base  of  the  skuU.  This  shadow  often  spoils  a  plate,  especially  in  cases  of  slight  disease  of  the 
sinuses. 


half  of  the  head  which  is  nearer  the  plate  being  the  more  chstinct  of  the  two. 
Owing  to  the  fact  that  both  halves  of  the  head  are  shadowed  on  the  same  plate, 
a  double  set  of  lines  is  given.  These  may  interlace  in  a  confusing  manner. 
The  lines  made  by  the  lesser  wings  of  the  sphenoid  appear  again,  but  are  fore- 
shortened.    A  line  is  made  by  the  roof  of  the  orbit  where  it  joins  the  cribriform 
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plate,  and  another  one  is  made  where  the  orbit  merges  into  the  lateral  wall 
of  the  skull.  These  appear  as  white  Hnes  starting  from  the  anterior  part  of  the 
roof  of  the  sphenoidal  sinus  and  running  obHquely  upward  and  forward  to  the 
back  wall  of  the  frontal  sinus.  Some  of  the  lines  run  into  the  sinus  and  partially 
across  it.  As  all  these  lines  are  above  the  cribriform  plate,  one  is  astonished  at 
first  to  see  how  low  the  cribriform  plate  really  is.  It  should  be  remembered 
however,  that  the  cribriform  plate  is  only  an  eighth  of  an  inch  above  the  inner 
canthus  of  the  eye  and  a  quarter  of  an  inch  below  the  top  of  the  nasal  bone. 


Tooth  root. 


Styloid  process. 


Canal  for  inferior  den- 
tal nerve. 


Hyoid  bone. 


Artificial  tooth  plate. 


Fig.  212. — x-ray  Plate  (reduced  one-third)  of  a  Toothless  Upper  .law  with  a  Retained  Tooth  Root 
Projecting  into  the  Left  Antrum.  An  operation  was  performed  in  this  case.  The  upper  jaw  was  sui>- 
jKjsed  to  be  toothless.  The  patient  had  worn  an  upper  plate  for  years.  There  was  a  fistula  in  the  alvet>- 
lus  which  discharged  pus  and  led  through  carious  bone  into  the  antrum.  The  antero-posterior  plate  (se« 
Fig.  211)  showed  that  the  left  antrum  was  slightly  opaque.  .\t  the  operation  the  mucous  mem- 
brane of  the  left  antrum  was  found  to  be  thickened  to  -^  of  an  inch.  There  was  no  pus  in  the  antrum. 

In  the  lateral  plate  the  malar  bones  stand  out  prominently.  In  front  of  tlie 
malar  bones  there  is  a  dark  area  which  represents  the  lachrymal  bone  and  the 
region  of  the  naso-frontal  duct,  and  behind  the  malar  bones  there  is  another 
dark  area  which  corresponds  to  the  posterior  ethmoitlal  cells.  Still  farther 
back  is  a  third  dark  space,  which  is  the  sphenoidal  sinus. 

The  lateral  plate  will  seldom  indicate  the  presence  of  pus.  I  once  succeeded, 
in  a  lateral  plate,  in  getting  a  fair  picture  of  polypi  in  the  frontal  sinus.  The 
antero-posterior  plate,  therefore,  must  not  be  dei)en(led  ui)on  to  tell  the  presence 
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of  pus.  A  good  lateral  plate  is  easj-  to  obtain  and  it  gives  valuable  information, 
even  if  it  will  not  indicate  the  presence  of  pus.  It  wiU  give  the  height  and 
depth  of  the  frontal  sinus,  the  presence  and  the  size  of  its  orbital  prolongation, 


Back  wall  of  antrum. 


Posterior  v. 


Fig.  213. — r-ray  Plate  (reduced  one-third)  of  a  Dentigeroiis  Cj-st  of  the  Left  Antrum.     (Original.) 

Case  of  Dr.  D.  C.  Green." 


Orbital  prolongation. 


Right  ethmoidal  labjiinth  opaque  from  pus. 


Fig.  214. — x-ray  Plate  (reduced  one-fourth)  Showing  the  Right  Ethmoidal  Labyiinth  Diseased 
and  the  Left  Normal.     An  operation  was  performed  in  this  case.     (Original.) 

and  the  extent  of  the  basal  relationship  between  the  floor  of  the  frontal  sinus 
and  the  ethmoidal  region.  It  gives  the  size  of  the  naso-frontal  duct  and  the 
size  of  the  sphenoidal  sinus,  and  is  the  only  means  that  we  have  of  getting  any 
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idea  of  the  arrangement  of  the  posterior  ethmoidal  cells.  The  lateral  plate  will 
also  give  the  antero-posterior  diameter  and  the  height  of  the  antrum,  and  it 
will  show  the  presence  of  tooth  roots  in  the  antrum,  the  presence  of  foreign  bodies 
in  it,  and  the  size  of  dentigerous  cysts.  Further,  the  lateral  plate  will  show  how 
cellular  the  mastoid  process  is. 

Foreign  bodies  in  the  sinuses  appear  slightly  magnified  in  the  plate.     The 
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Fig.  215. — Lateral  x-ray  Plate  (not  reduced)  Showing  Polypi  in  the  Left  Frontal  Sinus.  Opera- 
tion performed  .subsequently;    patient  of  Dr.  F.  C.  Cobb.     (Original.) 

Fig.  216. — x-ray  Plate  (not  reduced)  Showing  an  Anterior  Ethmoidal  Cell  Projecting  into  the 
Frontal  Sinus.     (Original.) 


sinuses  themselves  are  somewhat  enlarged,  but  in  a  carefully  taken  plate  the 
enlargement  can  be  disregarded. 

The  manner  in  w^hich  the  plates  give  the  information  just  detailed  is  best 
seen  by  a  careful  study  of  the  drawings  which  are  given  here.  (Figs.  199-216 
inclusive.)  Some  of  the  drawings  were  traced  from  the  film  side  of  the  plate,  and 
some  from  the  reverse  side.  It  is  for  this  reason  that  "  right "  and  "  left,"  on  the 
series  of  drawings,  change  frorn  side  to  side. 


SURGICAL  DISEASES  AISTD  W  OUNDS  OF   THE 
MOUTH,  TONGUE,  AND  SALIVARY  GLANDS. 

By  GEORGE  E.  ARMSTRONG,  M.D.,  Montreal,  Canada. 


I.    THE    MOUTH. 

Simple  Stomatitis. — Stomatitis,  or  inflammation  of  the  mucous  membrane 
of  the  mouth,  occurs  more  frequently  in  children,  but  it  is  also  sometimes  ob- 
served in  adults  and  in  elderly  people  who  are  subjects  of  cUabetes  or  Bright's 
disease. 

Catarrhal  stomatitis  occurs  in  children  debiUtated  by  measles  or  other 
exanthemata,  and  it  also  follows  injuries  from  jagged  teeth  or  from  operations 
on  the  mouth.  Indigestion  and  improper  feecUng  are  precUsposing  factors. 
The  mucous  membrane,  when  thus  inflamed,  is  red,  hypersemic,  swollen,  and 
tender.     Tlie  tenderness  is  specially  noticed  when  food  is  taken. 

Treatment. — In  general,  improve  the  hygienic  surroundings  and  nutrition; 
locally,  a  mild  mouth  wash,  such  as  boro-glyceride  (1  in  20),  should  be  used. 
Potassium  chlorate,  ^^•ith  a  little  cUluted  hydrochloric  acid,  is  useful  both  locally 
and  internally. 

Ulcerative  Stomatitis. — There  is  a  mild,  aphthous  form  of  stomatitis,  com- 
mon in  cliikhen,  in  wliich  small  round  ulcers  appear  on  the  tongue  and  on  the 
mucous  membrane  of  the  mouth.  Two  or  more  ma}'  run  together  and  form  an 
ulcer  of  some  size.  The  little  ulcers  are  very  tender  and  cause  a  great  deal  of 
suffering,  both  in  children  and  in  adults.  They  are  an  e\idence  of  mahiutrition, 
and  call  for  general  improvement  of  surromicUngs  and  attention  to  the  patient's 
diet.  The  pain  is  reheved  very  quickly  by  touching  the  ulcers  with  a  bit  of 
cotton  wound  on  the  end  of  a  httle  stick  and  dipped  in  a  solution  of  silver 
nitrate,  from  thirty  to  sixty  grains  to  the  ounce  of  cUstilled  water.  A  httle  boracic 
acid,  or  borax  and  honey,  gives  rehef,  but  not  so  quickly.  In  adults,  a  tonic 
containing  arsenic  is  sometimes  eff"ective  in  preventing  recurrence. 

The  condition  generally  indicated  by  the  term  "ulcerative  stomatitis," 
however,  is  one  of  great  severity.  It  occui-s  in  epidemics  among  the  children 
of  the  poor  in  large  cities  and  in  orphan  asylums.  It  begins  as  an  acute  inflam- 
mation of  the  gums,  often  starting  opposite  to  a  canine  and  spreading  forward 
alongside  the  incisors  and  backward  along  the  molars,  and  is  exceecUngly  painful. 
It  is  usually  confined  to  one  side,  and  is  never  present  before  dentition,  nor  at  a 
point  where  the  teeth  are  absent,  and  it  seldom  occurs  after  the  tenth  year.     The 
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process  may  extend  to  the  mucous  membrane  of  the  cheek,  Ups,  and  tongue. 
The  gums  are  soft  and  bleed  easily,  and  the  teeth  may  be  loosened.  Ulcers 
form  alongside  the  teeth ;  they  are  covered  with  a  dirty,  diptheritic-like  exudate. 
The  taking  of  food  by  the  mouth  is  very  painful.  There  is  more  or  less  saliva- 
tion; the  breath  is  off ensive ;  and  the  little  patients  soon  become  septic.  Krauss 
has  described  cases  in  which  there  had  formed,  over  the  ulcers,  a  slough  that 
required  five  or  six  days  for  complete  separation.  The  disease  is  undoubtedly 
infectious,  but  its  contagiousness  has  not  yet  been  proven.  It  may  continue 
for  a  few  days  only  or  for  several  weeks. 

Treatment. — Above  all  things,  these  children  should -be  given  the  best 
available  hygienic  surroundings.  Those  in  the  overcrowded  districts  of  large 
cities  are  greatly  benefited  by  spending  a  week  or  two  in  the  country.  The 
food  should  be  bland  and  unirritating.  The  ulcerated  areas  may  be  brushed 
over  with  a  solution  of  some  analgesic,  such  as  stovain  or  eucain,  to  permit 
food  being  taken  without  pain.  Locally,  the  mouth  may  be  cleansed,  as  well 
as  may  be,  by  brushing  over  the  ulcerated  areas  with  a  weak  solution  of  carbolic 
acid  (1  to  100),  a  solution  of  boracic  acid,  or  a  ten-per-cent  solution  of  hydro- 
gen dioxide.  Internally,  suitable  tonics  should  be  administered.  Potassium 
chlorate  in  rather  full  doses,  accorchng  to  the  age  of  the  child,  may  be  given  for 
a  period  of  three  days,  but  not  for  a  longer  time. 

It  would  hardly  be  possible  to  confuse  the  above  condition  with  the  patches 
that  resemble  curdled  milk  and  that  are  due  to  the  presence  of  the  parasitic 
fungus — the  "Oidium  albicans  " — that  is  seen  in  thrush. 

Gangrenous  Stomatitis;  Cancmm  Oris. — Gangrenous  stomatitis  is  an 
infectious,  gangrenous,  destructive  process,  beginning  generally  on  the  inside  of 
the  cheek,  and  sometimes  extending  to  the  bones  of  the  face,  the  tongue,  palate, 
and  fauces.  A  similar  process  has  been  seen  on  the  anal  mucosa  and  on  the 
vulva.  It  is  confined  for  the  most  part  to  children,  from  two  to  twelve  years  of 
age,  who  live  in  the  squalid,  overpopulated  districts  of  large  cities.  The  patients 
are  generally  debilitated,  and  may  be  recovering  from  some  of  the  exanthemata, 
particularly  measles  or  typhus,  or  be  suffering  from  mercurial  or  one  of  the  other 
forms  of  stomatitis.  It  cannot  be  proven  that  the  disease  is  due  to  any  single 
or  special  organism,  but  probably  the  Streptococcus  pyogenes  and  other  saprophy- 
tic bacilli  are  the  active  agents.  There  is  first  an  inflammatory  area,  an  abrasion 
or  a  pustule,  on  the  inside  of  the  cheek.  A  pultaceous  slough  forms,  with  a 
surrounding  infiltrated  area.  The  cheek  swells,  but  there  is  no  oedema  in  the 
usual  sense  of  the  term.  The  affected  part  feels  hard.  There  is  surprisingly 
little  tenderness.  Then  there  appears  externally  a  bluish  area  which  gradually 
becomes  black.  The  area  of  blackness  extends,  and  there  may  gradually  de- 
velop a  most  extensive  oedema  over  the  side  of  the  face,  the  temple,  antl  the  neck. 
The  skin  over  the  affected  part  of  the  cheek  may  slough  out.  In  the  worst 
cases  the  disease  extends  to  the  jaw,  the  teeth  are  loosened,  and  the  bones  of  the 
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face  may  be  invaded  and  die.  The  horror  and  offensiveness  of  the  process  reach 
their  maximum  when  the  fauces  are  involved.  The  patient  is  then  unable  to 
clear  the  throat,  and  cannot  swallow;  in  a  word,  his  condition  is  most  pitiable. 
Early  perforation  of  the  cheek  is  said  to  be  favorable.  If  the  child  sm"vives,  the 
slough  separates,  and  the  healing  maybe  followed  by  contraction  of  the  mouth  and 
cheek,  with  fixation  of  the  tongue  and  lower  jaw.    (See  Fig.  155 on  p.  436,  Vol.  V.) 

The  mortality  is  high,  death  resulting  from  an  inspiration-pneumonia  or 
from  a  septic  diarrhoea  due  to  swallowing  the  foul  secretions.  In  other  cases 
death  results  from  heart  failure,  or  may  be  due  to  inanition  followed  by  collapse 
and  coma. 

Treatment. — Although  the  prognosis  is  exceedingly  gi-ave,  the  condition 
is  not  utterly  hopeless.  Treatment,  however,  to  be  effective,  must  be  instituted 
early  and  be  racUcal  in  character.  The  patient  having  been  brought  under 
the  influence  of  a  general  anaesthetic,  the  sloughing  area  should  be  destroyed. 
Some  recommend  that  the  slough  be  removed  by  a  knife  or  sharp  curette.  The 
use  of  these  instruments,  however,  causes  more  or  less  hemorrhage,  and,  what 
is  still  more  objectionable,  opens  up  blood-  and  lymph-vessels  and  tissue 
spaces,  through  which  more  poison  may  enter  and  thus  cause  a  spreading  of 
the  infection.  If  the  area  is  accessible,  nothing  can  be  more  thorough  and 
rapid  in  its  action  than  the  thermo-cautery.  The  writer  of  the  article  on  this 
subject  in  Bergmann's  ''System,"  noting  that  early  perforation  of  the  cheek 
is  usually  followed  by  a  favorable  issue,  ad\ises  that  this  be  done  as  a  detail 
of  the  treatment,  and  that  a  considerable  area  of  the  mucous  membrane  be 
destroyed.  If  no  thermo-cautery  is  available,  or  if  the  area  is  not  easily  ac- 
cessible, an  appUcation  may  be  made  of  pure  carboUc  acid,  to  be  followed  by 
one  of  alcohol  alone,  or  of  a  solution  of  zinc  chloride.  In  extreme  cases,  loose 
teeth  and  pieces  of  dead  bone  should  be  removed,  and  the  exposed  surface  should 
be  ^^^ped  with  alcohol.  Mouth  washes— such  as  cUluted  solutions  of  hydrogen 
dioxide,  of  potassium  permanganate,  or  of  potassium  chlorate,  to  wliich  a 
little  dilute  hych-ochloric  acid  has  been  added— should  be  used  in  as  thorough 
a  manner  as  possible.  Feeding  is  an  important  detail  in  the  treatment.  After 
the  sloughs  have  separated,  the  subsequent  contractions  may  require  plastic 
operations  to  overcome  the  resulting  deformity. 

Meloplasty. — Meloplasty  ^Wll  be  referred  to  here  only  in  a  very  brief  man- 
Qer.  (For  additional  details  the  reader  is  referred  to  the  article  on  '"  Plastic 
Surgery"  in  Vol.  1\.)  Plastic  repair  of  the  cheek  is  demanded  for  the  relief  of 
conspicuous  deformity,  but  more  especially  for  the  removal  of  hindrances  to  the 
free  movement  of  the  lower  jaw,  the  result  of  the  preexisting  noma.  If  the  skin 
alone  is  involved,  the  problem  is  simple;  the  defect  may  be  repaired  by  the 
mtroduction  of  a  graft  removed  from  some  other  part  of  the  body — as,  for 
instance,  from  the  inner  side  of  the  thigh,  according  to  Krause's  method.  Fur- 
ther scarring  of  the  face  or  neck  will  thus  be  avoided.     WTien  the  mucous 
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membrane  alone  is  involved,  the  skin  being  intact,  the  problem  is  much  more 
difficult.  If  the  defect  is  small,  the  scar  tissue  may  be  removed,  and  flaps  of 
mucous  membrane,  sufficiently  mobilized,  be  brought  together  to  complete  the 
lining  of  the  cheek.  If  this  prove  to  be  impracticable,  one  may  obtain  an  epi- 
dermal lining  by  inverting  into  the  mouth  a  flap  of  cutaneous  tissue.  A'arious 
procedures  have  been  suggested  for  the  accomplishment  of  this  object.  It  must 
be  remembered,  however,  that  the  skin  flaps  are  prone  to  contract;  and,  con- 
sequently, in  shaping  them  one  must  allow  for  contraction  to  the  extent  of 
one-third.  Thus,  if  a  flap  is  to  be  two  inches  long,  its  length,  when  first  cut, 
should  be  three  inches.  In  the  next  place,  if  a  flap  containing  hairs  is  turned 
in,  these  hairs  will  continue  to  grow  in  the  mouth  for  many  years,  to  the  gi'eat 
annoyance  of  the  patient.  Another  essential  to  success  is  to  secure  perfect 
access  to  the  field  of  operation,  in  order  that  the  flap  may  be  inserted  and  that 
the  edges  of  the  wound  may  be  accurately  coaptated  and  carefully  sutured  in 
position.  Gersuny's  method  has  received  the  approval  of  von  Hacker  and 
von  Eiselsberg.  (See  page  640,  Vol.  IV.)  In  this  operation  a  vertical  inci- 
sion is  made  from  the  angle  of  the  mouth  to  the  lower  border  of  the  jaw, 
and  carried  along  the  latter  to  within  an  inch  of  the  angle.  The  cheek  may 
then  be  turned  up,  and  the  scar  tissue  removed,  care  being  taken  to  avoid,  if 
possible,  any  interference  with  the  opening  of  Stenson's  duct.  If  this  is  found 
to  be  impossible,  a  new  opening  should  be  provided.  A  flap  of  sufficient  size 
is  then  turned  up  from  the  side  of  the  neck.  It  is  completely  divided  at  its 
circumference,  remaining  attached  by  a  pedicle  composed  of  subcutaneous 
tissue  and  the  turned-up  edge  of  the  periosteum  of  the  jaw.  This  flap  is  care- 
fully sutured  in  position,  the  cheek  is  brought  back  to  its  proper  place,  and  the 
wound  in  the  neck  is  closed,  in  the  same  manner  as  after  the  removal  of  en- 
larged lymph  nodes.  The  vitahty  of  a  flap  thus  formed  is  low,  and  its  life  uncer- 
tain. In  men  it  is  desirable,  if  possible,  to  get  the  flap  from  some  part  upon  wliich 
hair  does  not  grow — as,  for  example,  from  the  forehead  or  the  temporal  region. 
There  is  less  danger  of  failure  when  the  flap  is  turned  in  on  a  pedicle  sufficiently 
broad  to  insure  its  nourishment,  as  practised  by  Gussenbauer  and  others.  When 
the  defect  is  complete,  requiring  repair  of  both  the  mucous  membrane  and  the 
skin,  Czerny's  method  may  be  adopted,  (See  page  643,  Vol.  IV.)  He  took  a 
flap  from  the  side  of  the  neck,  with  its  base  of  attachment  at  or  about  the 
zygoma,  and  of  sufficient  length  to  admit  of  its  being  folded  upon  itself,  thus 
bringing  the  raw  surfaces  in  apposition  and  exposing  an  epithelial  surface  to  the 
secretions  of  the  mouth.  After  this  has  been  accomplished  it  will  only  be  neces- 
sary— and  probably  not  in  all  cases — to  complete  the  angle  of  the  mouth  by 
giving  it  a  mucous  lining.  The  flap  described  above  consists  of  skin  an<l 
platysma.  If  a  flap  of  sufficient  length  to  permit  of  doubling  cannot  be  obtained, 
one  sufficiently  large  to  close  the  opening  may  be  secured  from  the  side  of  the 
neck  or  the  temporal  region ;   and  after  the  pedicle  has  been  divided,  three  or 
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[our  weeks  later,  the  outer  surface  may  be  freshened  with  a  ^'olkmann's  spoon, 
md  a  Krause  graft  appUed  over  its  surface,  care  being  taken  to  have  the  flap 
free  from  fat.  The  surfaces  should  be  perfectly  dry,  ^\'ithout  blood-clot«.  ^'ery 
tew  retaining  sutures  suffice,  as  the  flap  is  readily  maintained  in  position  by  the 
li-essLQgs. 

II.    THE  TOXGUE. 

Anatomical  and  Physiological  Considerations. — It  is  rather  out  of  place  here 
,0  go  fully  into  the  anatomy  of  the  tongue.  It  is  given  in  all  the  standard 
text-books  on  anatom}-.  There  are  a  few  points,  however,  which  may,  perhaps, 
DC  mentioned  with  advantage.  All  the  essentials  relating  to  the  development  of 
:he  tongue  are  given  by  Professor  His,  in  his  "  Anatomy  of  the  Human  Embryo." 
\  fibrous  septum  separates  the  two  halves.  The  lingual  artery,  through  its 
Dranch,  the  dorsafis  linguae,  supphes  the  substance  as  well  as  the  dorsum  of  the 
:ongue.  In  case  of  hemorrhage  from  the  deeper  portions  of  the  substance  of 
:he  organ,  the  lingual  artery  should  be  secured  at  the  posterior  border  of  the 
lyoglossus  muscle,  before  it  gives  off  the  dorsafis  finguse. 

It  is  generally  stated  that  the  fingual  is  the  nerve  of  common  sensation 
"or  the  anterior  two-thirds  of  the  tongue.  It  is  accompanied  by  the  fibres  of 
:he  chorda-t}Tnpani  branch  of  the  facial  nerve,  and  it  is  doubtless  along  these 
ibres  that  sensations  of  taste  are  conveyed  to  the  brain.  WTien  the  chorda- 
:ympani  nerve  is  touched  as  it  crosses  the  tympanum,  a  sensation  of  taste  is 
experienced,  and  the  sensation  of  taste  in  half  of  the  tongue  is  reported  as 
iboHshed  in  some  cases  of  facial  paralysis  due  to  the  involvement  of  the 
iquseductus  Fallopii. 

Pain  in  the  ear  and  in  the  neighborhood  of  the  temporo-maxillar}'  articu- 
lation is  sometimes  complained  of  in  cfiseases  of  the  tongue,  and,  vice  versa, 
pain  in  the  tongue  is  complained  of  when  there  is  irritation  in  the  external 
auditory  meatus. 

These  phenomena  are  probably  dependent  on  the  fact  that  a  communication 
exists  between  the  Ungual  and  auriculo-temporal  nerves.  The  posterior  third 
of  the  tongue,  the  circumvaUate  papillae,  the  foramen  caecum,  and  the  anterior 
surface  of  the  epiglottis  depend,  for  common  sensation,  upon  the  fingual  branches 
3f  the  glosso-pharyngeal  nerve.  Disease  of  the  posterior  third  of  the  tongue 
may,  through  Jacobson's  nerve,  give  rise  to  pain  in  the  region  of  the  middle  ear. 
It  is  a  matter  of  some  importance  to  know  that  fibres  from  the  superior  laryngeal 
aerve  are  distributed  over  the  base  of  the  tongue  and  epiglottis.  These  fibres 
may  explain  the  occurrence  of  cough  and  hiccough  in  disease  at  the  base  of 
the  tongue,  and  also  of  the  spasm  of  the  glottis  which  is  produced  when  the 
base  of  the  tongue  is  too  vigorously  depressed.  Laborde  suggests  that  the 
excitation  of  respiratory  movement  by  rhj^hmic  traction  of  the  tongue  may 
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be  due  to  stimulation  of  the  respiratory  centre  through  this  nerve.  Lepine 
states  that  obstinate  hiccough  has  been  reheved  by  traction  on  the  tongue. 

The  Hngual  tonsil  is  an  aggregation  of  lymphoid  tissue  on  each  side  of  the 
base  of  the  tongue,  behind  the  circumvallate  papillse.  The  faucial  and  pharyn- 
geal tonsils  complete  the  ring  of  lymphoid  tissue.  Sappey's  researches,  confirmed 
by  Kuettner,  prove  that  all  the  lymphatics  of  the  tongue  may  be  injected  from 
any  part  of  the  tongue.  They  converge  to  the  submaxillary  and  digastric  tri- 
angles, where  they  join  the  deep  cervical  lymph  nodes.  (See  page  526,  Vol.  II.) 
Infection  may  spread  from  the  jugular  group  to  other  groups  of  cervical  lymph 
nodes  and  so  on  to  the  base  of  the  skull.  It  is,  therefore,  possible  for  the  lym- 
phatics on  one  side  of  the  neck  to  be  affected  by  disease  on  the  opposite  side  of 
the  tongue. 

Congenital  Defects  and  Abnormalities. — Congenital  Absence  of  the 
Tongue. — This  defect  is  of  extreme  rarity.  Jussieu,  in  1718,  reported  the 
case  of  a  young  girl,  fifteen  years  of  age,  in  whom  the  tongue  was  absent,  and 
he  states  definitely  that  she  was  born  with  this  defect.  The  tuberculum  impar, 
which  is  the  rudiment  of  the  anterior  two-thirds  of  the  tongue,  had  developed 
into  only  a  small  central  nodule.  This  nodule  was  under  muscular  control. 
The  girl  could  speak  very  well.  She  had  some  difficulty  in  mastication  and 
in  swallowing  soUd  food.  Spiller,  in  1816,  reported  a  similar  case  in  a  new- 
born infant,  in  whom  there  also  existed  cleft  palate. 

In  the  congenital  cases,  one  should  look  for  arrest  of  development  produced 
by  the  formation  of  amniotic  bands  and  adhesions  which  restrain  and  interfere 
with  the  development  of  the  embryonal  fissures.  In  Ahlfeld's  atlas  is  figured  a 
case  which  was  reported  by  Welde  and  which  shows  the  fcEtal  membranes 
adhering,  not  only  to  the  edges  of  the  facial  cleft,  but  also  to  the  tongue. 

Defective  development  may  result  in  a  small  tongue,  sometimes  adherent 
to  the  floor  of  the  mouth,  and  more  or  less  fixed.  If  the  tuberculum  impar  does 
not  develop  far  enough  forward,  the  projecting  tip  of  the  organ  will  be  imperfect 
and  there  will  be  tongue-tie. 

Congenital  Ankyloglossia  (Tongue-tie,  Adherent  Tongue). — Occasionally 
at  birth  the  under  surface  of  the  tongue  is  loosely  adherent  to  the  floor  of  the 
mouth,  in  the  sanie  manner  as  the  mucous  membrane  of  the  foreskin  is  adher- 
ent to  the  glans  penis.  It  may  be  easily  separated  by  the  careful  employment 
of  a  little  force.  Cases  of  complete  fusion  of  the  tongue  with  the  floor  of  the 
mouth  have  been  reported.  The  question  of  tongue-tie  is  of  some  importance. 
Since  the  time  of  Celsus,  and  doubtless  before,  nurses  and  mothers  have  been 
disposed  to  regard  the  new-born  infant  as  the  victim  of  tongue-tie.  It  has 
even  been  suggested  that  the  diflSculty  in  getting  the  infant  to  suckle — a  diffi- 
culty due  to  various  causes — should  be  ascribed  to  the  too  great  fixity  of  the 
point  of  the  tongue.  Physicians  and  accoucheurs  have  sometimes  yielded  to 
this  suggestion  on  the  part  of  the  mother  or  the  nurse.     It  may  be  confidently 
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stated,  however,  that  if  the  tip  of  the  tongue  can  be  brought  over  the  border  of 
the  gum,  and  can  be  hoolied  up  to  touch  the  roof  of  the  mouth,  there  is  no 
tongue-tie,  and  consequently  no  justification  for  interference  with  the  fraenum 
in  any  way.     Before  operating,  one  should  eliminate  any  history  of  haemophilia. 

In  those  rare  cases  in  which  it  is  adA-isable  to  diA-ide  the  frsenum,  it  may  be 
done  by  di^^ding  it  in  the  middle  with  a  pair  of  bltmt-pointed  scissors,  the  tip 
of  the  tongue  being  held  up  by  two  fingers  or  by  the  split  end  of  an  ordinarj' 
director.  If  the  scissors  approach  too  near  to  the  tongue,  the  ranine  artery  or 
vein  may  be  wounded;  and  if  too  near  to  the  floor  of  the  mouth,  the  subhngual 
arter}'  in  the  subhngual  gland  may  be  endangered.  "VMien  the  tip  of  the  tongue 
is  forcibly  raised,  only  the  thin  transparent  portion  of  the  fraenum  should  be 
di^^ded.  Fatal  hemorrhage  has  occurred  in  a  number  of  cases  in  which  this 
operation  was  improperly  done.  The  blood  generally  oozes  slowly;  some 
escapes  externally,  and  more  goes  into  the  stomach  and  is  vomited  or  passed 
in  the  stools.  The  di\'ision  of  the  fraenum  is  undoubtedly  necessary  in  some 
infants  to  enable  them  to  suckle,  and  also  in  some  adults  to  enable  them  to 
speak  distinctly.  Makuen  has  reported  three  such  cases  in  young  people. 
Sedillot  and  DoeUinger  have  reported  cases  in  which  the  development  of  macro- 
glossia  was  attributed  to  cutting  the  fraenum. 

Treatment  of  the  Hemorrhage. — If  there  is  only  oozing,  pressure  for  a  few 
minutes  may  be  all  that  is  necessary.  A  few  drops  of  adrenalin  solution  (1  in 
1,000)  might  be  appUed.  If  this  apphcation  does  not  succeed,  place  a  pledget  of 
cotton  against  the  fraenum  and  make  pressure  by  grasping  the  tip  of  the  tongue 
with  a  piece  of  sterile  gauze  and  drawing  it  forward.  If  this  fails,  a  wliiff  of 
chloroform  may  be  administered,  and  a  Ugature  passed  around  the  bleeding 
point ;  or  the  ligature  may  be  carried  beneath,  on  a  sharp,  round,  curved  needle. 
The  friabiUty  of  the  tissues  in  infants  should  be  borne  in  mind. 

A  case  in  which  the  tongue  adhered  to  the  palate  (superior  ankyloglossia) 
and  required  separation  before  the  child  could  swallow,  is  describ'^  by  Broca.* 

Acquired  Ankyloglossia  or  Tongue-Tie. — This  condition  may  result  from 
gunshot  injuries,  but  it  has  more  frequently  followed  prolonged  ulceration.  In 
some  cases,  the  ulceration  has  followed  a  mercurial  stomatitis,  caused  by  the 
excessive  and  prolonged  use  of  mercm-y.  It  has  also  developed  under  other 
conditions,  as,  for  example,  in  smallpox,  in  syphiUs,  after  the  apphcation  of 
perchloride  of  mercurj'^  in  diphtheria,  and  finally  as  a  result  of  ulcerative  sto- 
matitis. In  consequence  of  these  prolonged  ulcerations,  the  tongue  has  become 
adherent  to  the  side  of  the  cheek,  to  the  lower  Up,  or  to  the  hard  palate.  In  one 
case,  the  tongue,  palate,  and  phar^mx  were  so  imited  that  only  an  opening  one- 
eighth  of  an  inch  in  chameter  remained  immediately  dorsal  to  the  tongue.    (But- 

*  Butlinand  Spencer,  on  "  Diseases  of  the  Tongue,"  London.  1900,  p.  32.  Butlin  regards  swal- 
lowing of  the  tongue  as  a  result  of  the  habit,  prevalent  among  physicians  and  even  among  mid- 
wives,  of  di\-iding  the  fraenum ;  a  practice  which,  fortunately,  is  much  less  frequently  carried  out 
now  than  it  was  formerly. 
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lin.)  In  appropriate  cases,  di\'ision  of  the  tissues  at  the  spot  where  the  adhesions 
exist  has  been  followed  by  happy  results.  Sonnenburg  removed  a  portion  of 
the  tongue  successfully  in  one  instance. 

Acquired  Abnormal  Mobility  of  the  Tongue.— A  series  of  cases  have  been 
reported  in  which  the  patient  by  practice  could  curl  up  his  tongue  behind  the 
soft  palate,  and  wipe  the  posterior  nares  and  orifices  of  the  Eustachian  tubes. 
This  habit  and  this  extraordinary  range  of  motion  of  the  tongue  have  generally 
been  acquired  by  people  who  were  sufferers  from  atrophic  rhinitis  and  pharyn- 
gitis, in  which  affections  the  accumulation  of  adhesive  muco-purulent  matter 
in  the  pharyngeal  vault  is  very  annoying. 

Tongue-swallowing. — Since  Petit's  paper  appeared  in  1742,  attention  has 
frequently  been  turned  to  the  obstruction  of  the  laryngeal  orifice  by  the  tongue 
as  a  cause  of  death.  In  two  of  Petit's  cases,  the  frj^enum  had  been  divided  a 
few  hours  before  death  occurred.  He  found,  on  making  a  post-mortem  examina- 
tion, that  the  tip  was  turned  over  upon  the  dorsum,  while  the  chief  mass  of  the 
tongue  lay  back  so  far  as  completely  to  obstruct  the  entrance  to  the  larynx, 
thus  preventing  all  access  of  air.  Several  writers  have  reported  cases  of  sinking 
back  of  the  tongue,  followed  by  symptoms  of  suffocation.*  In  some  of  these 
cases  the  child  has  died  suddenly.  In  others,  hfe  has  been  saved,  but  only  by 
careful  watching;  the  finger  being  inserted  into  the  mouth  whenever  danger 
symptoms  appeared.  In  children  thus  affected  it  is  better  that  they  should 
get  their  nourishment  either  from  the  mother's  breast  or  from  a  nursing-bottle 
armed  with  a  suitable  nipple.  If  it  be  found  necessary  to  employ  a  spoon,  only 
small  quantities  of  food  should  be  given  at  a  time.  Sinking  back  of  the  tongue 
may  occur  after  division  of  the  fibres  which  attach  the  geniohyoglossi  muscles  to 
the  lower  jaw. 

Cases  of  extreme  length  of  tongue  have  been  reported.  They  do  not  seem  to 
have  been  attended  by  any  special  mechanical  inconvenience. 

Bifid  or  Split  Tongue. — This  peculiar  anomaly  of  the  tongue  has  been  ob- 
served as  a  congenital  condition.  The  fissure  may  occupy  only  the  forepart  of 
the  tongue,  but  occasionally  it  extends  far  back  toward  the  root.  Bifid  tongue 
is  the  normal  condition  in  the  seal  and  the  raven,  and  also  in  reptiles.  The 
bifid  tongue  seems  to  perform  its  functions  normally.  If  the  patient  desires, 
and  there  are  no  contra-indications,  the  borders  of  the  fissure  may  be  freshened 
and  held  together  by  sutures.  Primary  union  should  be  obtained.  There  is 
no  serious  bleeding.  The  bifid  tongue  is  usually  present  in  cases  of  agnathia. 
Bifid  tongue  is  accounted  for  by  an  arrest  of  development  of  the  tuberculuni 
impar  and  the  growing  forward  of  the  forked  tubercle  of  the  base.  (Butlin  and 
Spencer.) 

*  Fairbairn  (Medical  Times,  1845,  vol.  xii.,  p.  392)  and  E.  Fletcher  Ingals  (Archives  of 
Laryngology,  ii.,  p.  134)  report  instances  of  retroversion  or  swallowing  of  the  tongue.  Cases 
are  also  reported  from  German  medical  journals  (see  American  Journal  of  Obstetrics,  1878,  xi.. 
p.  208). 
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The  congenital  bifid  tongue  may  be  distinguished  from  the  deep  furrows 
sometimes  seen  in  syphihtic  glossitis  by  the  facts  that  the  organ  is  soft  in  con- 
sistency and  that  the  papillae  are  present.  In  the  syphilitic  tongue  there  is 
more  or  less  scarring  and  sclerosis,  and  the  tongue  is  dry  and  ghstening.  "  Lingua 
plicata  aut  dissecata"  is  a  congenital  condition  in  which  a  moderately  enlarged 
tongue  is  thi-own  into  a  number  of  longitudinal  and  transverse  folds,  but  yet 
retains  its  natural  softness  and  a  normal  mucous  membrane. 

Congenitally  Enlarged  Papillae. — Butlin  and  Spencer  have  met  with  a  case  in 
which  there  was  hypertrophy  of  certain  papillae  all  over  the  papillary  aspect  of 
the  dorsum  of  the  tongue,  and  this  hypertrophy  was  characterized  by  the  pro- 
duction of  tuft-hke  growths  which  did  not  resemble  the  usual  warty  growths, 
and  yet  could  not  well  be  classed  among  the  tumors  of  the  tongue. 

Mutilation  of  the  Tongue. — Mutilation  of  the  tongue  by  pinching,  burning, 
and  cutting  was  practised  in  Europe  until  the  eighteenth  centm-y,  and  at  a  later 
period  still  in  the  East.     It  was  a  form  of  rehgious  persecution. 

Wounds. — Wounds  of  the  tongue  and  oral  mucosa  are  common.  The  most 
frequent  is  that  caused  by  the  extraction  of  teeth,  ^'ery  serious  and  extensive 
lacerations  may  result  from  the  forcing  of  the  Hps  and  cheeks  against  the  teeth 
by  the  fist  or  other  object.  The  hemorrhage,  though  free  at  first,  usually  ceases 
spontaneously,  unless  the  labial,  subhngual,  or  other  artery  is  torn,  or  the  patient 
is  affected  with  hsemophiha.  Minor  tears  heal,  as  a  rule,  quickly;  and  but  little 
trace  is  left  of  the  accident.  Larger  tears  of  the  buccal  mucous  membrane  may 
result  from  bullet  wounds  or,  in  children,  from  ruiming  ^Nith  a  pea-shooter  or 
stick  in  the  mouth  and  falling,  or  from  fish  bones. 

These  less  serious  wounds  may  require  a  few  retaining  sutures.  The  satis- 
factory manner  in  which  repair  takes  place  is  rather  surprising  to  one  familiar 
^\ith  the  researches  of  bacteriologists  who  have  cultivated  himch'eds  of  colonies 
of  bacteria  (100  to  1,200)  from  a  few  drops  of  water  wliich  has  been  used  to 
wash  the  mouth.  A  very  troublesome  phlegmonous  inflammation  may  develop 
in  a  finger  wounded  on  a  jagged  tooth,  and  yet  a  tear  of  the  oral  mucosa  gen- 
erally heals  kindly.  Many  explanations  of  this  occurrence  have  been  offered. 
It  has  been  suggested  that  the  mucous  membrane  possesses  a  special  immunity, 
and  that  the  secretions  of  the  mouth  are  antiseptic  (which  is  not  proved).  This 
much  is  apparent,  that  in  most  cases  there  is  at  first  free  bleeding,  that  an 
oversecretion  from  the  mucous  membrane  and  salivary  glands  takes  place, 
Vrith  frequent  expectoration,  and  that  usually  the  mouth  is  freely  rinsed  with 
water  or  some  mildly  antiseptic  solution.  On  the  other  hand,  deep  wounds, 
such  as  are  associated  with  a  fracture  of  the  jaw  that  communicates  with  the 
ca\ity  of  the  mouth,  and  which  reachly  afford  lodgment  to  micro-organisms, 
generally  become  foul,  notwithstanding  the  adoption  of  the  most  careful  pre- 
ventive measiu*es. 

The  tongue  is  frequently  lacerated  by  the  teeth.     The  teeth  may  be  broken 
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off  by  a  blow  which  also  drives  them  into  the  tongue.  Very  severe  wounds  are 
inflicted  by  a  blow  or  fall  on  the  lower  jaw  while  the  tongue  is  protruded.  Epi- 
leptics very  often  bite  their  own  tongues.  In  the  Museum  of  the  College  of 
Surgeons  is  the  tongue  of  an  epileptic  idiot,  who  bit  off  the  end  of  his  tongue  in 
an  epileptic  fit.  He  died  from  hemorrhage  and  sloughing,  both  the  main  arter- 
ies of  the  part  having  been  divided.  The  tongue  is  frequently  bitten  in  puer- 
peral eclampsia.  Bullet  wounds  may  sometimes  cause  great  laceration  of  the 
tongue.  It  is  also  sometimes  bitten  in  tetanus,  and  torn  by  the  fragments  of  a 
broken  jaw. 

One  of  the  great  dangers  in  wounds  of  the  tongue  is  hemorrhage.  If  the 
patient  is  a  haemophiliac,  the  danger  is  all  the  greater.  The  blood  escapes 
by  the  mouth,  and  may  also  be  swallowed  or  aspirated,  more  particularly  if  the 
patient  is  stunned  by  the  injuries,  or  faints.  Infiltration  of  the  soft  tissues 
with  blood  may  occur,  and  a  considerable  hsematoma  develop.  Butlin  and 
Spencer  report  two  fatal  cases  of  wounds  of  the  tongue  and,  through  it,  of  the 
internal  carotid  and  internal  jugular.  In  the  first  of  these  cases  the  patient 
was  smoking,  and  the  elbow  of  a  companion  struck  the  bowl  of  his  pipe, 
driving  the  stem  into  his  tongue  and  causing  it  to  break  off  about  three 
inches  from  the  end.  No  bleeding  occurred  at  the  time.  Three  days  later,  he 
apphed  for  admission  to  Guy's  Hospital  for  increased  swelling  of  the  tongue, 
which  impaired  speech  and  swallowing.  On  the  sixth  day  he  vomited  a  pint  of 
blood,  and  this  vomiting  recurred,  so  that  by  the  twelfth  day  he  was  very  anaemic. 
An  examination  of  the  mouth  revealed  no  wound  from  which  the  blood  might 
come.  The  great  sweUing  made  it  difficult  to  open  the  mouth  sufficiently  to 
make  a  satisfactory  examination.  The  man  continued  to  vomit  blood,  and 
died  on  the  fifteenth  day,  after  bringing  up  blood  and  clots.  At  the  post- 
mortem examination  it  was  found  that  the  pipe  stem  had  transfixed  the  tongue 
from  right  to  left.  Both  openings  had  closed,  but  in  the  track  of  the  wound 
within  the  tongue  was  a  piece  of  pipe  stem  two  and  a  half  inches  in  length.  In 
the  left  side  opposite  the  wound  of  exit,  was  a  small  triangular  opening,  just 
behind  and  below  the  left  tonsil,  and  from  this  opening  injection  material 
came  freely  when  the  carotids  were  injected.  The  fluid  injected  doubtless 
escaped  by  way  of  the  internal  jugular,  as  the  clinical  course  of  the  case 
indicated,  but  there  was  no  dissection  to  clear  up  the  point. 

In  the  second  ease,  a  man  who  was  smoking  fell,  and  drove  his  pipe  stem  into 
his  tongue.  On  the  fourteenth  day  he  was  taken  to  the  London  Hospital,  with 
his  tongue  enormously  enlarged.  The  dresser  lanced  the  tongue,  and  let  out  an 
ounce  of  pus.  As  the  respiration  became  increasingly  difficult,  the  attending 
surgeon  was  sent  for.  He  probed  the  abscess  cavity  and  struck  the  pipe  stem, 
and  with  a  pair  of  forceps  pulleil  out  a  piece  four  inches  in  length.  This  was 
followed  by  a  torrent  of  blood,  and  the  patient  died  in  less  than  a  minute,  in 
spite  of  compression  of  one  and  then  of   both  carotids.     It  was  found  that 
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the  pipe  stem  had  entered  the  right  tip  of  the  tongue,  had  emerged  on  the 
opposite  side,  near  to  the  root,  and  then,  passing  near  to  the  left  tonsil,  had  gone 
completely  through  the  left  internal  carotid  and  internal  jugular  vein. 

Avulsion  of  the  Ton^e. — Brouardel  reports,  so  far  as  I  know,  the  only  case 
on  record  of  a  patient  puUing  out  her  o^ti  tongue/  In  this  instance  the  patient 
was  a  woman  and  was  brought  by  her  husband,  who  was  a  pohceman,  to  the 
physician.  The  woman,  who  brought  her  tongue  with  her  in  a  handkerchief, 
stated  that,  during  the  day,  being  overcome  by  a  crisis  of  nerves,  accompanied 
by  an  intense  feeling  of  suffocation,  she  plunged  her  hand  into  the  back  of  her 
throat  and  pulled  out  her  tongue.  The  bleeding  which  followed  was  trifling.  On 
examination,  she  was  found  to  be  anaesthetic;  the  reflexes  of  the  throat  were 
absent.  The  tongue  was  cH\'ided  neatly  behind  the  papillae  calciformes,  just  in 
front  of  the  epiglottis  and  behind  the  tonsils.  Her  speech  was  fairly  intelligible. 
Mastication  was  effected  with  but  Uttle  difl^culty. 

Treatment. — Treatment  of  wounds  of  the  tongue  may  be  considered  under 
four  heads:  Preventive  treatment;  employment  of  antiseptics;  arrest  of  the 
hemorrhage;   and  management  of  the  wound. 

1.  Preventive  Treatment. — This  comes  into  play  in  epileptic  patients.  During 
a  conA-ulsive  seizure,  thrust  a  piece  of  wood  or  a  knife  handle  between  the  teeth. 
^Tien  the  patient  is  subject  to  nocturnal  seizures  and  tongue-biting,  the  wearing 
at  night  of  an  interdental  splint  has  been  ad^'ised. 

2.  Employment  of  Antiseptics. — Strong  antiseptics  have  no  place  in  oral 
surgery,  because  of  their  irritating  and  poisonous  quahties.  Normal  sahne 
solutions  alone,  or  perhaps  \\-ith  the  addition  of  a  solution  of  hydrogen  dioxide 
(in  the  proportion  of  twenty-five  per  cent  of  the  latter)  or  of  a  one-per-cent 
solution  of  carbolic  acid  or  of  a  1  to  10,000  potassium  permanganate  solution, 
are  safe  and  useful. 

3.  Arrest  of  the  Hemorrhage. — The  oozing  from  small  wounds  soon  ceases 
spontaneously,  or  may  be  controlled  by  digital  pressure.  A  piece  of  sterile 
gauze,  or  the  same  saturated  with  a  solution  of  adrenaUn  (1  in  10,000),  may  be 
retamed  in  contact  with  the  oozing  surface.  A  retaining  suture  may  be  made 
to  do  good  ser^•ice  in  controUing  oozing. 

4.  Management  of  the  Wound. — In  large  wounds  the  administration  of  a  general 
anaesthetic  is  of  the  greatest  ser\dce.  The  tongue  can  then  be  pulled  forward 
by  tongue  forceps,  or  by  long  silk  sutures  passed  through  the  tip.  Clots  can  then 
be  removed,  the  source  of  the  bleechng  determined,  and  the  vessels  caught  with 
the  forceps  and  tied  with  fine  catgut;  or  a  firm  catgut  Ugature  may  be  passed 
around  the  bleeding-point  on  a  round,  curved  needle.  If  free  bleeding  takes 
place  from  a  punctured  wound  of  undetermined  depth,  it  is  far  safer  to  enlarge 
the  wound  and  arrest  the  hemorrhage.  In  secondary  hemorrhage,  however, 
the  arrest  should  be  made  at  a  non-infected  site.  Fortunately,  secondary 
hemorrhage  is  a  rare  occurrence.     The  tissues  of  the  tongue,  however,  may  be 
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so  highly  cedematous  and  so  friable  that  ligatures  tear  out,  or  may  not  be  con- 
sidered reUable.  Under  such  circumstances  the  lingual,  on  one  or  on  both  sides, 
should  be  tied.  In  rare  instances  it  has  been  thought  necessary  similarly  to  tie 
the  external  carotid. 

In  larg-e  wounds  approximation  of  cut  surfaces  is  always  desirable.  These 
wounds  generally  heal  kindly,  and  with  remarkably  little  deformity.  Later  on, 
if  necessary,  a  projecting  border  may  be  pared  down  to  the  level.  In  old  wounds, 
the  exposed  surfaces  of  which  may  be  more  or  less  covered  with  a  growth  of 
epithelium,  it  is  well  to  freshen  the  parts  before  drawing  them  together  by 
sutures.  In  cases  where  the  base  of  the  tongue  has  been  extensively  lacerated — 
as,  for  instance,  by  a  bullet  wound — some  surgeons  have  found  it  advantageous 
to  perform  tracheotomy.  The  pharynx  can  then  be  plugged,  the  blood  prevented 
from  entering  the  air  passages,  and  the  distress  and  danger  from  swelhng  and 
oedema  of  the  glottis  obviated  during  the  stage  of  inflammatory  reaction.  Fine 
silver  wire,  silkworm  gut,  and  horsehair  are  satisfactory  suture  materials.  In 
these  cases,  the  formation  of  an  abscess  occasionally  results. 

Foreign  Bodies. — Instances  are  on  record  in  which  a  foreign  body — a  small 
bristle  from  a  tooth  brush,  a  fish  bone,  the  amber  mouthpiece  of  a  pipe,  a  bullet, 
or  a  tooth — has  remained  embedded  in  the  tongue  for  periods  of  time  varying 
from  a  few  days  to  a  number  of  years.  In  one  case  a  bullet  remained  six  years, 
during  which  time  the  man  stammered  excessively.  The  stammering  ceased 
after  the  bullet  was  removed.  The  foreign  body  may  he  so  deeply  embedded 
that  it  cannot  be  felt,  or  it  may  suggest  the  presence  of  a  new-growth.  Usually, 
sooner  or  later,  a  sinus  forms  and  granulations  protrude  from  its  orifice.  If 
the  sinus  does  not  heal,  it  is  a  good  rule  to  suspect  a  foreign  body.  Recurring 
hemorrhage  should  excite  suspicion.  Before  a  foreign  body  is  removed  from 
the  tongue,  ample  preparation  should  be  made  to  control  hemorrhage  if  it 
should  occur. 

Stings  of  Bees  and  Wasps,  and  Bites  of  Serpents. — Bees  and  wasps  generally 
gain  access  to  the  mouth  in  food.  Snake-charmers  have  had  their  tongues 
bitten  by  serpents.  The  traumatism  may  be  considerable,  and  may,  in  con- 
junction with  the  poison,  give  rise  to  alarming  symptoms.  The  tongue  may 
become  much  swollen,  oedema  of  the  glottis  may  follow,  and  the  question  of 
tracheotomy  will  arise  for  consideration.  Incisions  are  seldom  required;  the 
subsequent  formation  of  an  abscess  is  a  rare  occurrence.  Local  thickening 
around  the  little  wound  may  persist  for  some  time.  F.  Clark  recommends 
the  employment  of  an  alkaUne  mouth  wash,  and  for  this  purpose  he  prefers  a 
weak  solution  of  ammonia.  ButUn  suggests  the  injection  of  a  weak  solution  of 
ammonia  into  the  site  of  the  sting.  Faintness  and  collapse  would  require  active 
and  appropriate  treatment. 

Bums  and  Scalds. — In  adults,  the  tongue  most  frequently  suffers  from  hot 
food  or  hot  drinks,  from  smoking  a  hot  pipe  with  a  short  stem,  or  from  acciden- 
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tally  putting  the  lighted  end  of  a  cigar  into  the  mouth.  In  chilch-en,  the  accident 
results  from  too  hot  food,  but  it  occurs  more  especially  among  the  children  of  the 
poor,  and  particularly  in  older  countries,  where  one  utensil — as,  for  instance,  the 
tea-kettle — is  misused.  A  child  may  think  that  the  kettle  contains  cold  water, 
when  it  really  contains  hot  water,  and,  in  attempting  to  drink  from  the  spout, 
gets  scalded.  Thus,  steam  from  boiling  water  may  be  forced  into  the  mouth 
and  be  inhaled  into  the  pharynx,  larjTix,  and  trachea.  If  it  comes  in  force, 
it  may  produce,  not  only  a  scald,  but  also  a  certain  degree  of  distention  of  the 
parts.  In  the  mildest  cases,  the  scald  presents  simply  a  shining,  smooth  red 
sm-face.  Blisters  may  form  on  the  surface  of  the  tongue  and  on  the  buccal 
mucosa.  An  ulcerated  surface  may  remain  for  a  long  time.  The  real  danger  lies 
in  the  extension  of  the  burn  or  scald  to  the  epiglottis,  the  arytenoid  folds,  and 
the  mucous  membrane  of  the  larynx,  trachea,  and  pharjTix. 

Bums  also  result  from  the  accidental  or  intentional  swallowing  of  strong 
caustic  acids  and  corrosive  poisons.  A  woman  in  London  bought  a  half -penny- 
worth of  gunpowder,  put  it  into  her  mouth,  and  ignited  it,  causing  blood  to 
ooze  from  the  mouth,  and  burning  the  tongue  and  the  roof  of  her  mouth. 
She  was  taken  to  St.  Bartholomew's  Hospital  and  ched  on  the  following  day. 
(Buthn.) 

An  infant  sometimes  puts  an  acid  or  a  strong  lye  into  the  mouth.  Sul- 
phuric acid  produces  a  black  scar;  nitric  acid,  a  yellow;  carboUc,  a  white  and 
hard  scar.  Corrosive  subUmate  produces  a  white  and  shrivelled  tongue.  Deep 
sloughs  often  follow,  which  separate  slowly  and  leave  ulcerated  areas  that  tend 
to  contract  or  form  adhesions  with  other  adjacent  ulcerated  areas. 

The  first  symptom  is,  of  course,  pain.  In  shght  burns  this  soon  passes  away; 
in  those  of  a  more  severe  character  the  taking  of  any  kind  of  food  for  twelve  or 
twenty-four  hours  will  be  painful.  Locally,  there  may  be  observed  simply  a 
reddened  smooth  patch.  In  the  more  serious  forms,  bleeding,  discolored  areas, 
and  oedema  are  present. 

Treatment. — The  pain  may  be  reheved  in  children  by  a  mouth  wash  com- 
posed of  borax  and  honey  or  consisting  of  a  weak  solution  of  potassium  chlorate, 
by  sucking  ice,  or  by  the  appUcation  of  cocaine  to  the  burned  area.  Chemical 
antidotes  are  always  in  order.  Swelling  and  oedema  may  be  lessened  by  the 
constant  sucking  of  ice  and  by  the  appUcation,  externally,  of  an  ice  bag  or  an  ice- 
water  coil.  A  mouth  wash  of  boracic  acid  or  of  a  one-per-cent  solution  of  car- 
bolic acid  will  be  found  useful.  If  cedema  of  the  glottis  develops  and  interferes 
with  respiration,  tracheotomy  should  be  performed  early.  Pitt  found  this  nec^- 
sary  in  twenty-three  out  of  seventy-seven  cases  of  bums  in  children.  It  is 
particularly  urgent  in  patients  with  marked  renal  insufficiency. 

Glossitis. — Glossitis,  or  inflammation  of  the  tongue,  occurs  in  a  variety  of 
forms;  at  one  time  invoh-ing  only  the  superficial  layer,  at  another  the  deeper 
substance  of  the  tongue.     Sometimes  only  one  hah,  and  at  other  times  both  sides 
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are  attacked.  The  disease  may  run  a  rapid  and  \irulent  course,  or  it  may 
assume  the  characteristics  of  a  chronic  affection. 

Hemiglossitis  is  usually  of  a  somewhat  mild  character.  The  left  half  is  more 
frequently  involved  than  the  right.  The  disease  may  not  extend  much  below 
the  surface,  but  generally  there  is  a  palpable  lump  in  the  substance  of  the  tongue. 
Guterbock  has  described  a  series  of  cases  of  hemiglossitis,  which  he  thinks  are 
of  a  nervous  origin.  The  attacks  come  on  suddenly,  are  quite  painful,  and  are 
characterized  by  fever  and  by  the  production  of  vesicles  over  one  half  of  the 
tongue.  There  may  also  be  enlargement  of  that  half.  Guterbock  thinks  that 
in  these  cases  the  attacks  are  secondary  to  some  affection  of  the  lingual  branch 
of  the  fifth  nerve.  There  can  scarcely  be  any  doubt  with  regard  to  their  re- 
lationship to  herpes.  Butlin  reports  a  case  that  was  associated  with  paralysis  of 
the  seventh  nerve.  In  this  case,  the  chorda  tympani  may  have  been  involved. 
Resolution  generally  takes  place  rapidly  and  leaves  the  parts  in  a  natural  con- 
dition, although  a  hard  lump  has  been  known  to  remain  for  some  months. 

A  laxative  may  be  indicated.  Scarifications  are  seldom  required.  Local 
appHcations  of  iced  or  of  hot  water,  followed  by  an  astringent  mouth  wash,  will 
sometimes  prove  useful.  In  cases  of  nervous  origin,  the  treatment  should  be 
directed  to  the  nerve  lesion. 

Superficial  glossitis  might,  perhaps,  with  more  propriety  be  considered  by 
the  physician.  The  superficial  layer  of  the  tongue  is  alone  involved;  there 
is  desquamation  of  the  filiform  papillae.  The  condition  is  associated  with 
debiUty ;  in  children  it  results  in  the  so-called  "geographical  tongue  "  or  "  wander- 
ing rash."  Itching  is  sometimes  complained  of.  In  adults  a  raw,  smooth 
tongue  is  usually  associated  with  dyspepsia.  Fissures  and  furrows  are  of 
relatively  small  interest.  A  furrow  down  the  centre  of  the  tongue  is  not  un- 
common, and  may  be  without  pathological  signification.  There  may  also  be 
other  furrows,  most  of  them  running  in  a  longitudinal  direction.  These  natural 
furrows  are  not  raw.  When  the  edges  are  separated,  they  are  seen  to  be  covered 
with  epithehum.  The  long  deep  fissures  which  are  generally  located  along  the 
border  of  the  tongue  may  occur  as  a  late  secondary  manifestation  of  sypliilis, 
but  usually  they  represent  a  tertiary  lesion. 

Treatment. — In  children,  the  "wandering  rash"  calls  for  improved  hygienic 
surroundings  and  improved  nutrition.  Collier^  found  that  some  benefit  followed 
the  local  application  of  a  fairly  strong  solution  of  chromic  acid  (one  drachm  to 
one  ounce  of  water).  The  subsequent  restoration  of  nasal  breathing  was  fol- 
lowed by  appreciable  improvement  in  the  condition  of  the  tongue,  the  rings  be- 
coming less  numerous  and  less  tender. 

In  adults  the  raw  dyspeptic  tongue  may  be  relieved  by  the  employment  of 
a  wash  of  potassium  chlorate.  The  chief  indication,  however,  is  to  ovoreonie 
the  indigestion.  The  deep  furrows  in  the  tongue  cannot  be  removed  altogether. 
That  condition,  however,  may  be  greatly  improved  by  the  use  of  a  cleansing 
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antiseptic  lotion.  The  furrows  may  be  painted  night  and  morning  with  a  solu- 
tion of  perchloride  of  mercury  (1  in  1,000),  the  mouth  immediately  afterward 
being  thoroughly  rinsed  T^ith  water. 

Koenig  reports  a  case  of  primary  diphtheria  of  the  tongue  follo\^•ing  an  opera- 
tion on  the  mouth. 

Herpes  of  the  Tongue. — This  affection  of  the  tongue,  sometimes  called 
"hycha,"  presents  very  much  the  same  characteristics  as  it  does  when  the  skin 
is  the  part  involved — i.e.,  there  are  vesicles  resting  on  an  inflamed  base.  The 
vesicles  may  form  pustules,  and  these  in  due  time  undergo  desiccation,  peel  off, 
and  leave  ulcers.  In  true  herpes  of  the  tongue  there  is  no  swelling  of  the  organ 
as  in  hemiglossitis.  The  conchtion  should  not  be  confused  T\-ith  aphthous  ulcer, 
or  thrush.  It  occurs  in  nervous  indi\'iduals,  and  has  followed  exposure  to  cold. 
It  has  also  developed  in  the  course  of  an  attack  of  syphilis. 

Treatment. — Dietetic,  hygienic,  and  general  therapeutic  indications  should 
be  met.  Hutchinson  recommended  the  use  of  arsenic.  Butlin  and  Spencer 
have  seen  greater  benefit  follow  the  use  of  antiseptics  localh*.  Butlin  speaks 
highly  of  the  use  of  ointments — as,  for  instance,  one  containing  4  or  5  grains  of 
cocaine,  10  grains  of  boracic  acid,  2  drachms  of  vaseline,  and  6  drachms  of 
lanolin.  After  the  tongue  has  been  thoroughly  dried  a  small  lump  of  the  oint- 
ment should  be  placed  upon  it,  and  rubbed  in  by  pressing  the  tongue  against 
the  roof  of  the  mouth  and  the  inside  of  the  cheeks  and  gmus.  This  is  to  be  done 
several  times  in  the  twenty-four  hours. 

Chronic  Superficial  Glossitis;  Leucoma. — This  affection  is  characterized 
by  the  transformation  of  the  superficial  epithelial  layer  of  the  tongue  into 
homy  tissue — a  process  which  may  be  termed  a  keratosis.  It  is  known  by  several 
names:  leucoma  (Hutchinson),  leucoplakia  (Schwimmer),  and  psoriasis  (Hulke). 
As  Buthn  points  out,  a  more  strictly  correct  name  would  be  leucokeratosis. 
Small  patches  of  keratosis  are  generally  known  as  "  smokers'  patches."  The 
term  ''psoriasis''  may  quite  properly  be  reserved  for  scaly  patches  occm-ring 
on  the  tongue  in  patients  suffering  from  simple  psoriasis  or  from  a  scaly  syphi- 
lide,  and  the  term  ichthyosis,  suggested  by  Hulke,  for  advanced  stages  in  which 
there  are  hard  and  warty  areas.  The  affection  possesses  increased  interest 
from  its  recognized  tendency  to  develop  into  epithehoma.  The  histology  of 
this  condition  has  been  stucUed  and  described  by  Sangster,  Leclair,  and  Butlin. 
There  is  a  proliferation  of  the  superficial  cells,  leucocytes  collect,  and  scar 
tissue  forms  immecUately  below  the  epitheUal  layer.  In  some  instances  the 
cells  of  the  granular  layer  become  vacuolated  and  show  granules  of  eleidin. 
Tliis  is  a  change  similar  to  that  which  is  seen  so  abundantly  in  the  cells  of  the 
epithelioma.  It  is  looked  upon  as  a  degenerative  process,  a  dekeratinization,  and 
also  as  a  stage  immediately  preceding  the  time  when  the  epithehal  cells,  ceasing 
to  grow  upward,  will,  as  it  were,  tm-n  about  and  form  downward  growths  of  epithe- 
lium—growths which  mark  the  beginning  of  cancer.     (ButUn  and  Spencer.*'^) 
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Pathological  Changes. — Patches  of  leucoplakia  are  observed  on  the  sur- 
face of  the  tongue  and  on  the  inner  side  of  the  cheeks  and  the  Hps.  They  present 
an  opaque,  bluish-white  appearance,  and  are  characterized  by  the  absence  of  the 
normal  papillae  of  the  skin.  On  the  tongue,  the  patches  may  extend  until  the 
whole  dorsum  in  front  of  the  circumvallate  papillae  is  covered.  The  layer  is 
sometimes  exceedingly  thin  and  soft  to  the  touch,  and  does  not  appreciably 
interfere  with  the  movements  of  the  tongue  or  hps.  In  more  advanced  cases 
these  patches  feel  tough  and  horny,  and  the  tongue  is  somewhat  less  flexible 
than  normal.  In  these  cases  the  patches  are  furrowed,  and  the  fissures  may 
be  ulcerated.  The  borders  and  under  surface  of  the  tongue  are  sometimes 
involved. 

Symptoms. — In  the  majority  of  cases  the  patient  feels  no  inconvenience,  and 
the  patches  are  discovered  accidentally  by  himself,  his  dentist,  or  his  physician. 
Later  on,  a  smarting  is  felt,  after  an  evening  of  excessive  smoking  and  drinking, 
and  again  on  the  following  morning.  Later  still,  hot  and  highly  seasoned  food 
causes  burning  and  smarting.  In  extreme  cases,  chewing  and  even  speech  may 
be  so  painful  that  it  has  been  found  necessary  to  employ  cocaine  in  order  to  se- 
cure relief.  Nedapil  regards  leucoplakia  as  essentially  a  chronic  inflammation. 
It  is  to  the  researches  of  Nedapil  and  Schuchardt  that  we  owe  most  of  our 
knowledge  of  the  relations  of  leucoplakia  to  epithehoma.  These  investigators 
have  shown  that  while,  as  a  rule,  there  is  simply  an  increased  deposit  and  cor- 
nification  of  the  epithelium,  yet  in  many  cases  there  are,  in  addition,  such 
changes  as  hypertrophy  and  hyperplasia  of  the  papilla3,  the  formation  of  new 
blood-vessels,  and  an  infiltration  of  leucocytes  in  the  subepithelial  layers. 

As  illustrating  the  changes  that  may  occur  in  the  progress  of  the  disease, 
Salomon  and  Papin  report  a  case  which,  in  1863,  presented  merely  very  small 
ulcerations  of  an  aphthous  character  on  the  surface  of  the  tongue.  In  1871  a 
little  plaque,  the  size  of  a  lentil,  was  situated  on  the  anterior  part  of  the  dorsal 
surface  of  the  tongue.  In  1881,  removal  by  operation  was  done  by  Professor 
Richet.  The  growth  recurred  and  was  removed  by  operation  on  four  subsequent 
occasions,  viz.,  in  1887,  1894,  1898,  and  again  in  1900. 

Etiology. — Leucoplakia  would  seem  to  have  both  a  predisposing  and  an 
exciting  cause.  Its  frequent  occurrence  in  smokers  has  given  rise  to  the  name 
of  "  smokers'  patch."  Ludwig  has  demonstrated  the  presence  of  carbolic  acid 
in  tobacco-smoke,  and  this  discovery  has  suggested  the  idea  that  carbolic  acid 
produces  the  patch,  as  it  does  when  applied  to  the  skin.  No  one  has  yet  definitely 
differentiated  "smokers'  patch"  from  a  leucoma  in  a  non-smoker.  A\'liile  it 
is  true  that  leucoplakia  occurs  most  frequently  in  smokers,  it  undoubtedly 
occurs  in  those  who  have  never  smoked  and  never  had  syphilis.  In  Schougarth's 
series  of  596  cases,  only  28  were  in  women.  Some  women  in  whom  patches  of 
leucoplakia  have  been  observed  have  been  smokers.  The  fact  that  leucoplakia 
occurs  more  frequently  in  men  than  in  women  is  accounted  for  by  the  fact  tha|v  I 
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men  more  generally  smoke  and  chew  tobacco,  and  take  undiluted  spirits.  Schou- 
garth  estimates  that  sixty-five  per  cent  of  patients  suffering  from  leucoplakia 
are  s3T)hihtic.  On  the  other  hand,  Schwimmer  obsened  a  priman-  s^T^hihtic 
infection  in  a  man  who  had  a  well-developetl  leucoplakia  patch.  Of  324  cases 
of  leucoplakia  collected  by  Foumier  259  were  s^-phihtic,  and  in  the  remaining 
65  syphihs  was  excluded.  Antisj'phihtic  remedies  have  not  been  found  eflfective 
in  the  treatment  of  leucoplakia.  Butlin  has  observed  a  patch  of  leucoplakia 
on  the  \-iilva,  and  he  thinks  that  gout  and  rheumatism  may  be  etiological  factors. 
He  also  thinks  that  ^^lcanite  plates  may  tend  to  develop  the  disease.  It  is 
quite  clear  that  thousands  of  men  do  smoke,  and  smoke  hea^•ily  for  years,  and 
that  many  people  of  both  sexes  have  gout  and  rheumatism,  wear  \'ulcanite 
plates,  and  suffer  from  syphilis,  without  developing  leucoplakia.  It  seems 
ob^-ious,  then,  that  there  must  be  some  predisposition,  some  pecuharity  of  the 
mucous  membrane,  that  renders  it  easily  affected  by  mild  irritation.  The  dis- 
ease, according  to  Spencer,*  is  seldom  obsened  under  twenty  or  after  sixty. 
The  same  authority  points  out  that  the  epitheUum  of  some  p)ersons  appears  to 
be  peculiarly  susceptible  to  the  influence  of  tobacco,  whether  smoked  through 
a  pipe,  cigar,  or  cigarette,  or  simply  chewed.  The  irritative  effect  is  greater  when 
the  tobacco  acts  on  some  chance  sore  or  sj'phihtic  inflammator}'  patch.  On  the 
other  hand,  snuff  does  not  give  rise  to  irritation;  in  spite  of  the  universal  use  of 
snuff  m  the  eighteenth  century,  no  mention  is  made  of  any  iU  results  to  the  nose. 

Hake  has  sho^^^l  that  when  tobacco  undergoes  combustion  the  greater  part 
of  the  nicotine  is  converted  into  p^Tidine  and  its  compounds:  but  not  all  the 
nicotine  so  disappears,  for  as  much  as  one-seventh  of  the  amount  has  been  re- 
covered from  the  smoke.  In  pipe-smoke  p\Tidine  is  the  chief  constituent,  in 
cigar-smoke  trimethyl  pj-ridine  or  coUidin.  When  tobacco  is  chewed,  a  part  of 
the  nicotine  is  decomposed  with  the  formation  of  p\-ridine  by  the  action  of  warm 
caustic  potash,  and  it  is  therefore  possible  that  pjTidine  may  be  formed  in  the 
mouth  by  the  action  of  the  saliva.  Pyridine  is  a  base,  and  may  combine  with 
fatty  acids  or  with  alkaline  salts  such  as  potassium  carbonate.  The  harmless 
character  of  snuff  may  be  due  to  the  small  percentage  of  nicotine,  the  relative 
absence  of  p}Tidine,  the  greater  length  of  time  allowed  for  fermentation,  or  the 
larger  addition  of  alkaline  salts.  This  may  ser\-e  as  a  guide  when  the  attempt 
is  made  to  distinguish  different  kinds  of  tobacco;  for  the  percentage  of  nicotine 
varies  in  these  different  kinds,  just  as  that  of  alcohol  does,  in  cUfferent  wines. 
^  irginian  tobacco,  for  example,  contains  from  six  per  cent  to  eight  per  cent  of 
nicotine,  whereas  Havana  tobacco  (as  well  as  snuff)  contains  only  two  per  cent. 
Workers  in  gas-tar,  paraffin,  and  carboUc-acid  manufactories  suffer  from  similar 
irritation,  which  may  ultimately  develop  into  cancer. 

Spencer  says  that  the  influence  of  tobacco  on  the  mucous  membrane  of  the 
mouth  and  tongue  appears  clinically  under  two  forms:  (1)  as  an  excoriation — 
a  certain  area  becomes  painf 'ol,  the  epitheUum  covering  it  then  becomes  detached, 
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and  there  is  left  a  raw  surface  with  red  papillae;  (2)  as  a  superficial  glossitis,  which 
causes  the  papillse  to  disappear  and  leaves  a  patch  of  inflammatory  tissue 
over  which  extends  a  thin  layer  of  glazed  epitheUum.  The  chronic  form  of 
glossitis,  on  the  other  hand,  causes  a  marked  thickening  of  the  superficial  layers 
of  the  epithehum,  which  presents  the  appearance  of  a  whitish,  raised  patch,  com- 
parable to  the  epidermis  of  the  palm.  To  this  latter  condition  various  names, 
such  as  leucokeratosis,  leucoplakia,  and  psoriasis  have  been  attached.  In  a 
horny  or  warty  patch  of  heaped-up  epidermis,  the  papilla?  are  markedly  elongated 
upward,  and  the  interpapillary  masses  of  epithelium  project  downward  in  the 
form  of  inverted  processes.  These  changes  in  the  epidermis  are  accompanied  by 
the  aggregation  of  small  round  cells  beneath  the  epithehum,  and  this  aggregation 
produces  clinically  a  sHght  degree  of  induration.  Well-marked  induration  of  the 
base  of  the  patch  or  the  commencement  of  ulceration  indicates  the  development 
of  epithelioma,  and  this  is  almost  certain  to  follow  the  formation  of  the  horny  or 
warty  patch.  When  once  it  is  decided,  in  a  given  case,  that  tobacco  is  the 
cause  of  these  irritations,  its  use  in  any  form  should  be  stopped  absolutely, 
and  should  be  resumed  only  after  a  rapid  and  entire  disappearance  of  the 
affection.  Caustics  and  the  cautery  should  never  be  apphed.  Benefit  may 
be  derived  from  alkaline  mouth  washes,  from  the  application  of  lotio  nigra  or  a 
weak  solution  of  potassium  bichromate  (five  to  ten  per  cent),  or  from  the  use  of 
unguentum  hydrargyri.  In  conclusion,  Spencer  commends  Buthn's  advice: 
that  the  patches  be  excised,  and  the  edges  of  the  wound  brought  together  by 
suture  (unless  after  ten  days  of  treatment  there  is  much  improvement)  as  the 
most  certain  way  of  preventing  cancer. 

Diagnosis. — The  thin  white  or  bluish  patch  of  leucoplakia,  often  so  thin  that 
the  red  tongue  shows  through,  is  generally  easily  recognized.  It  may  be  con- 
founded with  syphilitic  mucous  patches.  Mucous  patches  develop  quickly, 
while  leucoplakia  requires  considerable  time  for  its  development.  Mucous 
patches  are  yellowish-white  and  slightly  raised,  and  they  generally  occupy  the 
borders  of  the  tongue.  Leucoplakia  is  bluish-white,  flat,  and  occupies,  as  a 
rule,  the  centre  of  the  tongue.  Mucous  patches  are  generally  associated  with 
secondary  lesions  on  the  skin  and  enlarged  cervical  lymph  nodes.  The  lymph 
nodes  are  not  enlarged  in  leucoplakia.  Then,  again,  mucous  patches  on  the 
tongue  are  often  accompanied  by  similar  patches  on  the  pharyngeal  tonsils. 
Leucoplakia  has  never  been  observed  on  the  tonsils.  The  scars  of  secondary 
syphilitic  ulcers  on  the  tongue  are  bluish-white,  but  are  depressed  and  remain 
stationary.     They  do  not  spread. 

Aphthous  ulcers  occurring  in  children  are  an  acute  manifestation ;  they  are 
tender  and  painful.  In  beginning  epithelioma  there  is  palpable  induration. 
If  in  serious  doubt,  the  surgeon  should  remove,  with  the  scissors,  a  small  piece 
for  microscopical  examination. 

Prognosis. — Leucoplakia,  once  thoroughly  established,  can  be  entirely  got- 
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ten  rid  of  only  in  exceptional  and  early  cases.  The  frequency  with  which  it 
ultimately  develops  into  carcinoma  is  difficult  to  determine.  (Fournier  says 
thirty  per  cent.)  Certainly  a  very  considerable  percentage  of  cases  of  epithelioma 
of  the  tongue  develop  in  old  leucoplakia  patches. 

Trea'Oient. — Predisposing  and  exciting  causes  should  be  removed,  as  far  as 
possible.  If  a  gouty,  rheumatic,  or  uric-acid  diathesis  is  present,  an  effort  should 
be  made  to  correct  it.  Buthn  would  substitute  a  gold  for  a  \'ulcanite  plate. 
The  teeth  should  be  examined,  and  all  sharp  corners  removed.  The  mouth  should 
be  kept  in  the  best  possible  hygienic  condition.  Smoking  and  chewing  should 
be  prohibited.  If  the  patient  refuses,  he  should  be  asked  to  smoke  only  in  the 
evening,  and  to  smoke  very  slowly,  in  order  that  the  smoke  may  be  as  cool  and 
unirritating  as  possible.  Irritating  and  hot  foods  and  liquids  should  be  avoided. 
Spirits,  if  taken,  should  be  well  diluted.  Caustics — nitrate  of  silver  and  the 
actual  cautery — should  never  be  apphed,  A  mouth  wash  of  potassium  chlorate 
or  potassium  bicarbonate  (10  grains  to  the  ounce),  of  Usterine  well  diluted, 
or  of  diluted  chromic  acid  (1  or  2  grains  to  the  ounce),  is  Ukely  to  prove  beneficial. 
Butlin  speaks  highly  of  ointments  apphed  to  the  tongue.  He  beUeves  that  they 
produce  a  more  prolonged  action.  As  a  basis,  he  recommends  2  drachms  of 
vaseline  with  6  drachms  of  lanoUn,  to  which  may  be  added  borax,  cocaine,  euca- 
lyptus, or  any  indicated  drug;  and  the  appUcations  are  to  be  made  night  and 
morning.  The  suggestion  of  Volkmann  to  scrape  and  cauterize  the  patch  is 
not  generally  commended.  Old  thickened  corneous  patches  that  are  small  and 
single  have  been  excised. 

Nigrities  Linguae;  Hyperkeratosis  Linguae;  Hairy  Black  Tongue. — The 
hairy  black  tongue  is  a  rare  concUtion,  in  which  the  filiform  papillae  are  so  hyper- 
trophied  and  elongated  as  to  resemble  hairs  or,  as  in  Curtis's  case,  long  tendrils 
like  seaweed.  There  are  no  real  hairs.  The  hypertrophy  is  the  main  feature, 
the  color  being  merely  a  secondary  matter.  It  is  generally  black,  but  may  be 
brown,  yellow,  or  blue.  Sendziak's  patient  shaved  them  off  periodically.  The 
color  is  probably  due  to  the  action  or  presence  of  a  micro-organism.  The 
patch  is  usually  in  front  of  the  circumvallate  papillse  in  the  mechan  fine.  In 
Curtis's  case  the  patch  was  behind  the  circumvallate  papillae.  As  a  rule,  there  are 
no  subjective  S5miptoms.  An  unpleasant  taste  may  be  present  in  the  morning. 

In  Johnson's  patient,^^  an  elderly  man,  a  circumscribed  bunch  of  what  seemed 
to  be  hairs  on  the  dorsum  of  the  tongue  caused  a  persistent  tickUng  sensation 
in  the  roof  of  the  mouth.  Jolinston  also  reports  a  hairy  condition  of  the  surface 
of  the  tongue  in  a  negro  aged  thirty-five,  who  also  had  a  large  ulcer  on  the  right 
tonsil.  All  over  the  tongue  the  fiHform  papillae  could  be  raised  with  the  probe 
until  the  dorsum  resembled  the  back  of  a  porcupine.  The  base  of  each  papilla 
was  very  thick,  and  projecting  from  this  was  a  thin  prolongation  resembhng  some- 
what a  hair  in  appearance.  The  black  discoloration  seemed  to  be  confined  to  the 
prolongations,  since  the  thickened  bases  were  of  a  pale  color.  After  mixed  treat- 
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ment  had  been  carried  on  for  about  a  week  the  furred  condition  of  the  tongue 
had  entirely  disappeared.  Dr.  R.  H.  Craig  has  recently  had  two  well-marked  cases 
of  black  hairy  tongue  in  his  clinic  at  the  Montreal  General  Hospital.  In  both 
cases  the  black  areas  cleared  up  under  the  use  of  antiseptic  mouth  washes 
rubbed  on  the  tongue  by  means  of  a  towel.  The  parasitic  theory  of  Maurice 
Reynaud,  who  first  observed  spores  on  the  lingual  vegetations,  is  not  universally 
admitted.  (See  Roger  and  Weil.°)  The  multiphcity  of  parasites  in  the  mouth 
and  the  impossibility  of  reproducing  the  lesions  always  leave  a  doubt.  Lucet 
isolated  a  fungus  which  he  called  Saccharomyces  linguae  pilosse,  and  he  believed 
that  possibly  it  might  be  the  cause  of  black  tongue.  Roger  and  Weil  by  a 
different  technique  isolated  probably  the  same  fungus,  which  in  culture  produced 
a  true  mycelium.  The  patches  sometimes  disappear  spontaneously.  They 
may  be  mopped  with  a  solution  of  carbolic  or  salicylic  acid.  Apparently  the 
disease  does  not  predispose  to  carcinoma. 

Acute  Parenchymatous  Glossitis;  Phlegmonous  Glossitis. — Acute  glossitis 
is  a  rare  disease.  In  its  more  severe  forms  it  is  most  distressing,  and  is  attended 
by  a  good  deal  of  danger  to  hfe.  It  develops  rapidly,  and  in  from  eight  to  ten 
hours  the  tongue  may  become  so  swollen  that  speefch  is  impossible;  dysphagia 
and  dyspnoea  may  also  be  present.  It  occurs  more  frequently  in  men,  particu- 
larly in  those  addicted  to  the  use  of  beer  and  spirits  and  to  immoderate  smoking; 
it  is  more  common  in  winter.  The  tongue  may  quickly  become  so  much  enlarged 
that  it  presses  against  the  teeth;  it  may  also  partly  protrude  from  the  mouth  or 
may  push  up  the  soft  palate  and  be  accompanied  by  oedema  of  the  glottis. 
As  a  rule,  the  body  temperature  is  not  high.  There  is  considerable  saUvation. 
The  swelling,  pain,  and  fixity  of  the  tongue  are  sometimes  so  great  that  the 
patient  cannot  properly  expel  the  mucus,  and  under  these  circumstances  inspira- 
tion-pneumonia is  to  be  feared.  The  lymph  nodes  and  salivary  glands  are 
enlarged. 

Acute  glossitis  is  probably  always  the  result  of  infection,  the  intensity  of  the 
swelHng  and  the  subsequent  course  of  the  disease  depending  upon  the  variety  and 
virulence  of  the  causative  organism  and  the  condition  of  the  patient.  Tlie  various 
organisms  found  in  the  healthy  mouth  are,  under  ordinary  circumstances,  not 
effectively  pathogenic.  The  saliva  is  regarded  as  protective.  Under  favorable 
circumstances,  however,  these  organisms  become  active  and  effective.  The 
staphylococci  are  virulent,  and  in  some  cases  have  been  found  {e.g.,  by  Spencer) 
in  the  scrapings  from  the  throat  and  in  the  swollen  glands.  Staphylococci 
are  associated  more  commonly  with  circumscribed  inflammation  and  abscess- 
formation. 

Erysipelas  may  invade  the  mouth  and  involve  the  superficial  layers  of  the 
tongue,  or  even,  in  rare  instances,  the  deeper  tissues,  causing  great  swelling  and 
oedema  of  the  glottis.  If,  among  the  infective  organisms,  the  streptococci  pre- 
dominate, one  would  expect  a  more  intense  inflammation  than  if  the  staphylococci 
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predominated.  Infectious  conditions  spread  from  the  palatal  to  the  lingual  ton- 
sils more  frequently  than  is  generally  recognized.  In  the  severe  cases  the  in- 
fection may  extend  to  the  neck,  and  give  rise  to  Ludwig's  angina,  so  called  from 
the  fact  that  the  disease  was  first  described  by  Ludwdg,  of  Stuttgart,  in  1836. 
Diagnosis. — The  diagnosis  is  generally  ob\4ous.  As  considerable  swelling 
etimes  results  from  the  presence  of  saHvary  calcuh,  it  is  ad\dsable  to  examine 
t  the  floor  of  the  mouth  before  a  definitive  diagnosis  is  made. 
Treatment. — Mild  cases  yield  rapidly  to  a  brisk  purge,  the  use  of  an  anti- 
tic  mouth  wash,  and  sucking  of  ice.  The  severe  cases  develop  quickly,  and 
,  almost  from  the  first  they  are  a  source  of  keen  anxiety  to  patient  and  physician. 
The  danger  is  from  toxaemia,  and  also,  to  a  still  greater  degree,  as  before  men- 
tioned, from  dyspnoea,  dysphagia,  and  inspiration-pneumonia  due  to  the  diffi- 
culty of  clearing  the  throat  of  mucus.  In  cities  the  severe  cases  can  be  cared 
for  with  a  greater  degree  of  safety  in  hospitals,  where  skilled  assistants  and 
hospital  resources  are  immediatel}^  available  at  any  hour  of  the  clay  or  night. 
In  such  cases  no  food  should  be  given  by  the  mouth.  If  the  symptoms  become 
distressing  from  the  great  swelling  of  the  tongue,  free  incisions  generally  give 
prompt  reUef  and  should  be  resorted  to  early.  An  incision  should  be  made  on 
each  side  of  the  median  line,  two  inches  long,  and  one-quarter  to  one-half  jnch 
deep.  The  rather  free  bleeding  gives  rehef  and  generallj'  stops  in  a  short  time. 
The  tension  is  relieved,  opportunity  is  afforded  for  the  exudation  of  serum, 
and  resolution  generally  takes  place  rapidly  and  in  a  satisfactory  manner. 

If  the  swelUng  extends  down  the  neck,  and  Ludwig's  angina  develops,  free 
incisions  should  be  made  over  the  swelling;  they  should  extend  through  the 
superficial  and,  in  phlegmonous  cases,  through  the  deep  fascia.  If  there  be 
oedema  glottidis  tracheotomy  should  be  performed  without  delay. 

The  incisions  seem  to  inhibit  abscess-formation.  Should  deep  suppuration, 
however,  occur,  the  pus  must  be  evacuated,  preferably  by  making  a  super- 
ficial incision,  and  then  endeavoring,  by  means  of  a  director,  to  reach  the  col- 
lection of  pus.  If  this  prove  successful,  the  opening  thus  estabMshed  may  be 
( lilated  by  forceps. 

Gangrene  of  the  Tongue. — Gangrene  of  the  tongue,  with  sloughing  and  loss 
of  the  greater  portion  of  the  organ,  is  fortunately  an  infrequent  occurrence.  It 
has  followed  acute  glossitis,  compression  of  the  blood-vessels,  inflamed  ulcer, 
malaria,  smallpox,  syphihs,  and  anthrax.  But  little  can  be  done  to  Hmit  the 
destruction  of  tissue.  Potassium  chlorate  and  antiseptic  mouth  washes  may 
be  used.  In  malaria  quinine,  and  in  syphilis  potassium  iodide  may  be  of  ser%dce. 
Mercurial  Glossitis.— Mercurial  glossitis  is  now  largely  a  tiling  of  the  past. 
The  drug  is  administered  at  the  present  time  in  smaller  doses  and  with  greater 
care  than  formerly,  and  workers  in  mercury  are  more  carefully  protected.  In 
a  mild  form  it  is  occasionally  seen  in  patients  of  low  \atality  and  unusual  sus- 
ceptibility.    The  condition  is  readily  recognized  by  the  accompanying   foetid 
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breath,  spongy  and  tender  gums,  loose  teeth,  and  profuse  salivation.  It  sub- 
sides promptly  on  withholding  the  mercury.  The  use  of  a  mouth  wash  of  potas- 
sium chlorate,  alum,  or  perchloride  of  iron,  and  the  administration  of  a  saline 
purgative  and  a  suitable  tonic  are  additional  useful  measures.  A  process  re- 
sembling phagedsena  has  been  described. 

Epizootic  Stomatitis  (Hoof -and-Mouth Disease  of  Animals).— Our  knowledge 
of  this  disease  in  man  is  derived  chiefly  from  the  published  researches  of  Siegel, 
of  Berlin,  although  the  condition  was  recognized  in  man  by  Sagar  in  1765. 
Siegel  studied  an  epidemic  of  aphthous  stomatitis  which  occurred,  in  the  vicinity 
of  Berlin,  in  children  and  adults.  It  was  confined  to  sections  of  the  city  in  which 
the  inhabitants  received  their  supplies  of  milk  from  cows  suffering  from  epizootic 
hoof-and-mouth  disease.  Vesicles  appeared  on  the  surface  of  the  tongue  and 
the  inside  of  the  cheeks  and  lips,  and  occasionally  on  the  mucous  membrane  of 
the  pharynx  and  nose.  Vesicles  were  also  observed  on  the  prepuce  and  vulva, 
on  the  extremities,  and  on  the  fingers  about  the  base  of  the  nails.  In  severe 
cases  the  vesicles  of  the  tongue  were  followed  by  ulcers.  Although  the  tongue 
was  sometimes  greatly  swollen,  suppuration  did  not  occur.  Fever  was  pres- 
ent, and  also  more  or  less  gastro-enteritis.  In  some  cases  an  urticarial  rash  was 
observed  on  the  body,  and  in  a  few  instances  there  were  petechise.  Lud wig's 
angina,  which  was  attributed  by  Sujet  to  the  invasion  of  the  vesicles  or  ulcerated 
areas  by  streptococci,  was  also  an  occasianal  occurrence.  Sujet  found  in  the  vesi- 
cles a  bacillus  which,  when  injected  into  the  pharynx  of  a  calf,  produced  the  dis- 
ease. The  same  bacillus  was  found  in  the  stools  and  in  the  liver  and  kidneys  of 
men  and  animals  dying  of  the  disease.  Hertwig  and  two  assistants  swallowed 
milk  from  an  infected  cow  and  suffered  from  the  disease.  Of  six  patients,  two 
died  of  sepsis.  One  of  the  four  who  recovered  had  gangrene  of  the  tongue, 
thought  to  be  secondary  to  pressure  by  the  teeth  while  the  tongue  was  in  a 
swollen  condition. 

The  diagnosis,  in  cases  of  this  nature,  would  depend  chiefly  upon  the  simul- 
taneous association  of  the  condition  in  man  and  in  cows. 

Actinomycosis. — The  entry  of  the  actinomycosis  fungus  into  the  body  takes 
place  commonly  through  the  mucous  membrane  of  the  mouth  and  throat.  It 
may  be  carried  beneath  the  mucous  membrane  on  a  fragment  of  grain  or  a  piece  of 
grass  or  wood.  Once  embedded  beneath  the  mucous  membrane,  it  begins  to 
develop.  The  growth  is  usually  slow,  occupying  months  or  years,  but  in  some 
cases  its  progress  is  more  rapid.  It  may  penetrate  the  muscles,  and  may  extend 
down  the  neck.  Trisnms  is  common  in  the  cervico-facial  forms.  Small  abscesses 
form  and  discharge,  leaving  funnel-shaped  sinuses.  In  Illich's  series  of  392 
cases,  it  was  primary  in  the  tongue  in  16,  and  in  the  mouth  in  234.  It  may 
enter  the  ulcerated  surface  caused  by  the  sharp  corner  of  a  carious  tooth.  The 
inflanmiatory  nodule  is  common  in  the  tongue.  It  varies  in  size  from  that  of  a  ^ 
bean  to  that  of  an  egg.  After  the  lapse  of  months  or  years  it  softens  in  the  centre 
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and  becomes  indistinctly  fluctuating;  yellowish  gritty  particles  may  be  seen  in 
the  collection  of  pus.  The  diagnosis  is  confirmed  by  the  fincUng  of  the  ray  fun- 
gus with  the  microscope.     (See  also  page  56,  \o\.  II.) 

Treatment  consists  in  laying  open  the  sinuses,  removing  all  the  infiltrated  tis- 
lue  by  means  of  the  knife  and  curette,  and  cauterizing  the  surface  with  the 
actual  cautery  or  with  carboHc  acid.  Affected  nodes  should  be  excised,  and  the 
edges  of  the  wound  sutured.     The  internal  administration  of  potassium  iocUde 

I      has  been  recommended,  but  the  value  of  the  drug  in  this  disease  has  not  yet 
IB[been  estabUshed.     AMien  the  foci  are  once  thoroughly  removed,  a  favorable 

'      prognosis  may  be  made. 

I  Animal  Parasites. — Three  cases  of  Guinea  worm  in  the  tongue  have  been 
reported,  two  by  Cezilly^^  in  1858  and  one  by  Hillier  in  1892.  In  these  cases  the 
symptoms  were  those  of  local  glossitis,  Umited  to  the  under  surface  and  tip 
of  the  tongue,  and  terminating  in  the  formation  of  an  abscess.  The  gums  were 
swollen  and  tender  and  bled  easily,  and  salivation  was  present.  In  HilUer's  case 
a  Guinea  worm  three  feet  long  was  removed  from  the  abscess  cavity.  The  worm 
probably  effected  an  entrance  by  way  of  one  of  the  sahvary  ducts. 

Trichina  Spiralis. — Trichina  spirahs  occurs  in  the  muscles  of  the  tongue, 
just  as  it  does  in  the  voluntary  muscles  in  other  parts  of  the  body.  If  it  were  to 
occur  primarily  in  the  tongue  and  remain  Umited  to  that  part — as  actually  seems 
to  have  happened  in  the  case  observed  by  ^liller — the  diagnosis  would  be 
difficult.  The  swelling  is  considerable,  and  the  tongue  looks  as  if  it  were  the  seat 
of  a  simple,  non-parasitic  glossitis.  If  the  disease  should  be  hmited  to  the 
tongue,  excision  would  be  indicated. 

Leprosy. — In  cases  of  leprosy,  lesions  similar  to  those  on  the  skin  may 
appear  on  the  tongue,  Campana  saw,  in  a  leper  boy,  a  group  of  small  papilhfomi 
tumors  that  formed  an  oval  plaque  as  large  as  a  twenty-five-cent  silver  piece, 
slightly  elevated,  and  with  a  rough  surface.  Some  of  the  separate  tumors  were 
rounded  in  form,  and  some  were  conical.  They  were  of  a  rose  color,  and  painless. 
The  characteristic  bacilU  were  found  in  one  which  was  removed  and  examined 
^microscopically,  A  section  through  a  leprous  tongue  showed  bacilH  collected  in 
groups  and  in  ball-like  masses.  Injections  of  leprafin  have  proved  useful  in 
_  cases  of  moderate  severity.     (E.  R.  Rost.') 

P  Echinococcus  or  Hydatid  Cysts.— Cysts  of  the  Cysticercus  cellulosse  are 
sometimes  found  in  the  floor  of  the  mouth.  They  may  be  confused  with  ranula. 
They  are  firm,  freely  movable,  and  spherical.  They  are  always  multiple,  and 
may  be  found  at  the  same  time  on  other  parts  of  the  body.  They  are  to  be 
distinguished  by  their  contents.     They  are  easily  removed  under  cocaine. 

Non-parasitic  Cysts  of  the  Tongue  and  Mouth. — Mucous  cysts  occur  on  the 
inside  of  the  cheeks  and  lips,  and  less  frequently  on  the  sides  and  under  surface 
of  the  tongue.  They  are  retention  cysts,  and  vary  in  size.  Generally  they  are 
about  the  size  of  a  filbert.     They  often  have  a  bluish  tinge,  and  the  contents  are 
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a  thin  mucous  or  colloid  material  derived  from  mucous  glands.  They  are  pain- 
less, and  cause  annoyance  only  by  their  size.  They  may  be  caught  between 
the  teeth  during  mastication,  and  bruised  or  ruptured.  They  may  be  shelled  out, 
or  the  projecting  sac  wall  may  be  caught  by  a  pair  of  tissue  forceps  and  cut  away 
with  the  scissors,  the  remaining  base  being  removed  by  curetting  or  by  means 
of  the  cautery.  A  retention  cyst  arising  from  one  of  the  glands  of  Nuhn  at 
the  tip  of  the  tongue  may  develop  to  the  size  of  a  walnut. 

The  cysts  which  are  occasionally  found  at  the  base  of  the  tongue  develop 
from  the  remains  of  the  Ungual  part  of  the  thyroglossal  duct,  near  the  foramen 
csecum,  or  from  some  of  the  mucous  glands  which  open  between  the  circum- 
vallate  papilkie.  These  glands  have  a  long  excretory  duct,  and  the  cysts  are 
sometimes  deeply  situated.  They  cause  irritation  and  cough  by  pressing  on 
the  epiglottis. 

Blood  Cysts. — Cysts  containing  blood  are  rare.  They  have  been  observed  in 
connection  with  degenerating  nsevoid  tumors  on  the  front  and  at  the  back  of 
the  tongue,  and  they  are  sometimes  associated  with  cysts  and  tumors  in  and 
about  the  thyroglossal  tract.  They  may  be  incised  and  allowed  to  granulate. 
Any  tendency  to  bleeding  may  be  checked  by  packing  with  gauze  dipped  in  a 
solution  of  adrenalin  1  in  10,000. 

Chronic  Abscess. — Chronic  abscess  is  occasionaly  encountered  under  the 
mucous  membrane  of  the  dorsum  of  the  tongue.  It  is  generally  secondary  to 
traumatism,  syphilis,  or  tuberculosis.  It  is  circumscribed,  less  prominent  than 
a  cyst,  not  painful  or  tender,  and  usually  situated  in  front  of  the  circumvallate 
papillae.  Fluctuation  may  be  present,  or  else  it  cannot  be  detected  because  of 
the  tenseness  of  the  abscess.  In  doubtful  cases  the  diagnosis  may  be  cleared 
up  by  inserting  an  exploring  needle.  These  abscesses  usually  heal  kindly  after 
a  free  longitudinal  incision  has  been  made,  and  the  cavity  wiped  out  with  a  bit 
of  gauze  held  in  the  bite  of  a  pair  of  tissue  forceps.  If  the  abscess  be  of  tuber- 
culous origin,  excision  of  the  sac  wall  may  be  undertaken  in  favorable  cases. 

"Lymphangioma. — In  addition  to  the  cysts  already  mentionetl,  there  occur 
others  which  vary  in  size,  are  lymphatic  in  origin,  and  are  for  the  most  part 
congenital.  These  lymphatic  cysts  may  be  large  and  single,  or  smaller  and 
multiple.  The  large  cysts  are  found  at  the  end  of  the  tongue  and  on  the  inside 
of  the  cheek.  The  contents  are  clear  and  thin,  and  their  nature  is  disclosed  by 
the  microscopical  examination  of  the  cyst  wall  and  the  enclothehal  lining.  They 
are  often  irregular  in  outline,  and  the  base  may  be  ridged  and  elevated,  due  to 
cystic  involvement  of  the  cavernous  tissue.  A  number  of  small  cysts  are  in 
other  cases  found  at  the  base  of  the  tongue,  lying  upon  and  between  the  fungiform 
papilke.  According  to  Doellinger,  the  fungiform  papilla'  may  undergo  cystic 
degeneration. 

Lymphangiomatous  Macroglossia. — Small  vesicles  may  be  seen  over  a  part 
or  the  whole  of  the  surface  of  the  tongue.     (Fig.  217.)     They  may  be  so  fine  that 
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Fig.  217. — Ljinphangioina  of  the  Tongue,  Removed  from  a 
Woman  Twenty-two  Years  of  Age.  The  tumor  was  first  noticed 
when  the  patient  was  four  years  old.     (Original.) 


they  can  be  seen  only  with  the  aid  of  a  hand  magnih-ing-glass.  In  some  cases 
they  seem  to  be  only  superficial :  in  others  they  are  more  deeply  placed,  some- 
times extending  into,  and  invohing  the  whole  thickness  of,  the  tongue.  A  part 
or  the  whole  of  the  organ  may  be  affected.  Fine  red  capillaries  are  seen  running 
between  the  vesicles.  The  contents  of  the  latter  are  clear  when  they  are  filled 
\\-ith  lymph,  and  red  or  blue 
when  arterial  or  venous  cap- 
illaries have  ruptured  into 
them.  That  the  enlarge- 
ment of  the  tongue  is  due 
to  the  presence  of  a  true 
cavernous  lymphangioma 
has  been  shown  by  0. 
Weber,  Mrchow,  Maas,  and 
Wegner. 

The  cause  would  seem 
to  be,  in  most  cases,  insuf- 
ficient or  undeveloped  hin- 
phatic  vessels,  or  some  ob- 
struction to  the  circulation 
of  the  h-mph.  The  en- 
largement of  the  tongue  at  birth  has  in  some  instances  been  very  great ;  so  great, 
indeed,  that  death  has  soon  resulted  from  asphyxia.  More  commonly,  however, 
nothing  is  noticed  at  birth,  or  only  a  local  affection  to  which  the  term  "  lymphatic 
nse\'us  "  is  applied.  The  tongue  may  enlarge  periodically  from  recurring  attacks 
of  inflammation.  Although  these  attacks  seemingly  subside,  the  tongue  con- 
tinues to  enlarge  at  a  more  or  less  rapid  rate.  This  gradual  extension  of  the 
condition  led  Hutchinson  to  designate  it  "infective  Ijinphangioma."  Doellinger 
and  Sedillot  have  each  reported  a  case  in  which  macroglossia  developed  after 
di\ision  of  the  fripnum.  and  Girard  mentions  cases  in  which  it  developetl  after 
operation  on  the  jaws.  It  would  seem  that  some  micro-organism  is  an  important 
etiological  factor  in  the  recurring  inflammation,  accompanied  as  it  is  by  consecu- 
tive involvement  of  more  and  more  of  the  tongue,  and  by  progressive  enlargement 
of  the  organ.  In  Brault's  case,  pneumococci  were  found  in  the  cysts.  Mikulicz 
regartletl  the  condition  as  a  hypertrophj^  and  dilatation  of  lymph-vessels. 
Mrchow  noted  the  similarity  between  macroglossia  and  elephantiasis.  Butlin 
attributes  the  differences  found  in  advanced  cases  to  the  changes  that  take  place 
around  these  dilated  lymphatic  spaces.  These  changes  are:  (a)  dilatation  and 
formation  of  new  blood-vessels;  (b)  inflammatoiy  changes,  with  formation  of 
fibrous  tissue;  (c)  new  growth  of  lymphangiomatous  tissue.  "\Mien  the  en- 
largement is  moderate,  or  limited  to  one-half  or  one-quarter  of  the  tongue,  the 
organ  can  be  retained  in  the  mouth,  and  it  causes  but  httle  inconvenience.  .  It  is 
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then  soft  and  pliable,  although  often  fissured,  and  speech  and  swallowing  are 
little  impaired.  When  it  becomes  larger  and  projects  from  the  mouth  (prolapse 
of  the  tongue),  and  cannot  any  longer  be  retained  within  the  line  of  the  teeth, 

the  distress  may  be  consid- 
erable. There  is  then  con- 
stant dribbling  of  saliva: 
distinct  articulation  is  diffi- 
cult; and  in  extreme  cases 
the  food  cannot  be  masti- 
cated, and  must  be  pushed 
over  the  tongue  with  the 
finger  before  it  can  be  swal- 
lowed. The  surface  of  the 
tongue  becomes  dry  and 
cracked,  and  ulcers  are 
likely  to  form.  Owing  to 
its  increased  size,  the  organ 
is  more  than  usually  exposed 
to  injury,  particularly  by  the 
teeth;  and  the  injuries  thus 
caused  are  prone  to  form 
ulcers  and  to  bleed.  (Fig. 
218.)  The  organ  is  painful 
and  tender.  When  the  pro- 
lapse of  the  tongue  occurs 
early  in  life,  before  the  jaws 
are  completely  ossified,  the 
pressure    produces   such    a 

Fig.  218. — Macroglossia  Associated  with  Hygroma.     (Original.)         ,  •       xi  i         r  j.i 

^  .re,  V     6      /     change  m  the  angle  of  the 

jaw  that  when  the  molars  meet  together  the  incisors  remain  widely  separated. 
The  lower  incisors  become  more  or  less  horizontal.  (Fig.  219.)  Congenital 
macroglossia    has    been    accompa- 


nied by  congenital  hygroma  of 
the  neck.  (Winiwarter.)  The  con- 
dition is  usually  one  of  slow  de- 
velopment. If  not  interfered  with, 
the  hypertrophy  may  ultimately 
involve  the  entire  tongue.  It  is 
sometimes  associated  with  macro- 
cheilia.  The  nature  of  lymphan- 
giomatous  macroglossia  is  revealed 
by  the  presence  of  numerous  small 


<!?^> 


Fir..  219. — Jaws  Deformed  by  Macroglossia;  von 
Siebold's  Case.  (From  Butlin's  "Diseases  of  the 
Tongue.") 
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cysts,    which    can    be  seen  with  the  naked  eye  or  with  the  aid  of  a  hand 
magnifying-glass. 

Treatment. — Superficial  areas  of  hypertrophy  of  ver}^  Umited  extent  may 
be  destroyed  with  the  thermo-cauter}*  under  local  or  general  anesthesia.  Tliis 
method  of  treatment  should  be  resers-ed,  however,  for  very  small  patches.  In 
all  other  cases,  excision  is  much  to  be  preferred.  A  wedge-shaped  piece  that 
shall  include  all  of  the  affected  area  should  be  removed,  and  the  incision  should 
extend  on  all  sides  into  healthy  tissue.  If  any  portion  of  the  diseased  tissue 
is  left,  it  wiU  certainly  become  inflamed  from  time  to  time,  the  inflammation 


Fig.  220. — Ligature  of  the  Lingual  Arter>-  (Left  Side)  in  the  Little  Triangle,  above  the  Tendon 
of  the  Digastric  Muscle.  (After  Farabeuf.)  Everything  that  might  obstruct  the  \-iew  has  been  care- 
fully dissected  away  and  the  submaxillarj-  gland  has  been  lifted  up  out  of  the  field  of  operation. 
1,  Tendon  of  the  digastric  muscle  still  adherent  to  the  hyoid  bone;  2,  mylohyoid  muscle;  3,  hypo- 
glossal ner\"e.  In  the  triangle  the  hyoglossus  muscle  has  been  incised,  and  through  the  opening  the 
lingual  artery  may  be  seen. 

Fig.  221. — Ligature  of  the  Lingual  Artery  (Left  Side)  above  the  Greater  Comu  of  the  Hyoid 
Bone,  (.\fter  Farabeuf.^  The  field  of  operation  having  been  cleared  by  a  careful  dissection,  the 
following  parts  may  be  distinguished:  1,  Greater  comu  of  the  hyoid  bone;  2,  venous  trunk  made  up 
of  the  thyroid,  lingual,  and  facial  veins ;  3,  hj-poglossal  nerve :  4,  posterior  belly  of  the  digastric  muscle; 
5,  submaxillary-  gland;  6,  point  of  insertion  of  the  stylohyoid  muscle.  The  buttonhole-like  op»ening 
in  the  keratoglossus  portion  of  the  hyoglossus  muscle  permits  a  \-iew  of  the  lingual  arterj'. 

retarding  or  preventing  healing,  and  the  disease  again  becoming  progressive. 
After  the  wedge-shaped  piece  has  been  removed,  the  edges  of  the  wound  should 
be  brought  together.  In  this  way  hemorrhage  can  generally  be  controlled. 
The  sutures  should  be  of  an  unabsorbable  material.  Silver  wire  forms  an  ex- 
cellent suture,  and  the  ends  can  be  bent  and  placed  in  such  position  as  shall 
cause  least  annoyance  and  irritation.  For  this  reason  silver  is  preferable  to 
silkworm  gut.  If  it  be  found  necessary  to  remove  the  greater  part  of  the 
tongue,  it  may  be  well  to  tie  the  lingual  arteries  (Figs.  220  and  221)  as  a  preUmi- 
nary  measure.  Ligature  of  the  Unguals  has  been  suggested  as  a  means  of  a 
cure.  It  is  doubtful,  though,  whether  this  operation  has  ever  been  successful 
in  curing  a  true  lymphangiomatous  macroglossia. 

In  infants  the  operation  of  excision  of  the  tongue  is  attended  by  danger,  both 
on  account  of  the  anaesthetic  and  also  because  of  the  loss  of  blood,  which  is  con- 


248  AMERICAN  PRACTICE  OF  SURGERY. 

siderable.  If  the  infant  cannot  nurse,  it  may  be  fed  with  a  spoon.  If,  however, 
the  difficulty  in  feeding  is  too  great,  and  if  there  are  recurring  attacks  of  dyspnoea, 
operation  may  offer  the  best  chance  of  Hfe.  If  possible,  it  should  be  postponed 
until  the  child  is  somewhat  older — say,  from  the  third  to  the  sixth  year.  If  the 
operation  is  done  before  the  tenth  year  no  deformity  of  the  jaw  is  likely  to 
remain  permanently. 

Muscular  or  Simple  Macro glossia.— Simple  macroglossia,  due  merely  to 
hypertrophy  and  hyperplasia  of  the  muscular  fibres  of  the  tongue,  has  been 
observed,  and  in  some  cases  in  association  with  the  lymphangiomatous  form.  It 
may  involve  the  whole  or  only  a  part  of  the  tongue.  It  has  been  thought  to  be  of 
nervous  origin.  It  sometimes  occurs  in  cretins.  (Children  with  a  tongue  which 
is  too  large  for  the  mouth  are  generally  defective  mentally.)  Unilateral  muscular 
hypertrophy  of  the  tongue  has  been  associated  with  a  general  hypertrophy  of 
the  same  side  of  the  body.  The  condition  is  painless  and  not  subject  to  re- 
curring inflammation. 

Treatment. — Active  treatment  is  called  for  only  when  the  size  of  the  tongue 
seriously  interferes  with  the  taking  of  food  and  with  the  breathing.  The  dif- 
ficulty in  breathing  may  cause  the  sleep  to  be  disturbed,  and  in  this  manner 
retard  the  growth  of  the  child.  The  condition  is  best  relieved  by  the  excision 
of  a  wedge-shaped  piece.  Many  of  these  children  are  short-lived,  and  only 
in  extreme  cases  is  operation  generally  considered  advisable. 

There  are  other  enlargements  of  the  tongue,  generally  local  and  of  limited 
extent,  that  occur  for  the  most  part  as  sequelae  of  injuries,  of  abscess,  or  of  the 
employment  of  certain  drugs.     Their  nature  is  made  clear  by  their  histories. 

Haemangioma;  Telangiectasis;  Vascular  Tumors. — The  different  varieties 
of  dilatation  of  the  arteries,  capillaries,  and  veins  observed  on  the  skin  are  found 
on  the  tongue,  lips,  and  inside  of  the  cheeks.  They  are  sometimes  congenital,  and 
sometimes  acquired.  They  are  sometimes  associated  with  lymphangioma; 
and  when  this  is  the  case  the  latter  should  be  regarded  as  the  more  important 
lesion.  They  present  a  great  variety  of  colors,  shapes,  and  sizes.  They  may 
remain  stationary,  recede,  or  increase  in  size  and  extend.  The  tendency  to 
enlarge  and  invade  neighboring  tissues  is  not  as  great  as  in  lymphangioma. 
In  children  the  vessels  are  more  conspicuous  during  the  acts  of  crying,  coughing, 
or  straining.  They  are  sometimes  continuous  with  a  similar  condition  of  the 
skin  of  the  cheek.  They  are  soft,  may  be  emptied  by  pressure,  and  refill  when 
the  pressure  is  removed. 

An  arterio-venous  pulsating  aneurysm  may  form  in  the  floor  of  the  mouth 
as  the  result  of  injury.  Cirsoid  aneurysm  or  aneurysm  by  anastomosis  has  been 
observed  in  different  parts  of  the  organ  by  different  obsei'vers :  occupying  the 
tip  and  right  anterior  half  of  the  tongue  (by  Bryant),  the  left  half  (by  Mott), 
and  the  position  of  ranula  (by  Fayrer). 

Congenital  Capillary  N^vi. — Ntevi  on  the  outside  of  the  cheeks  and  lips 
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are  sometimes  continuous  mth  a  like  condition  of  the  mucous  membrane  of  the 
corresponding  part  of  the  mouth.  Small  capillary  nsevi,  similar  to  those  seen 
on  the  face,  may  appear  on  the  mucous  membrane  of  the  cheeks,  lips,  and  tongue. 
They  may  be  on  the  face  and  in  the  mouth  of  the  same  patient.  In  the  mouth 
they  are  frequently  multiple,  and  on  the  tongue  are  sometimes  present  in  pairs. 
They  bear  no  constant  relation  to  the  embryonal  fissures. 

Acquired  Capillary  X.evi. — Acquired  capillary  naevi  on  the  tongue,  in 
adults,  have  been  reported  by  Treves  and  ButHn.  Three  of  the  patients  were 
women,  and  one  of  Treves's  cases  was  a  man.  In  two  cases  thenae^i  appeared 
in  women  during  pregnancy.  The  man  was  fifty-seven  years  of  age,  plethoric, 
and  had  suffered  from  epistaxis  since  boyhood.  His  grandfather,  his  father,  two 
uncles,  two  brothers,  one  son,  and  two  daughters  had  suffered  from  recurring 
attacks  of  haemoptysis.  Nine  bright-red  tumors,  that  varied  in  size  from  a  pin's 
head  to  a  spUt  pea,  were  present  on  the  otherwise  normal-looking  tongue.  It  ap- 
peared that,  after  the  bleeding  from  the  tongue  had  made  its  appearance,  the  epis- 
taxis ceased.  The  blood  lost  was  a  bright  red,  and  the  bleeding  generally  occurred 
during  or  after  eating.  The  loss  of  blood  had  been  sufficient  to  render  the  man 
anaemic.  The  bleeding  was  arrested  by  painting  the  part  with  a  ten-per-cent 
solution  of  chromic  acid,  but  the  arrest  of  the  bleetUng  at  this  point  was  followed 
by  a  reciu'rence  of  the  epistaxis.  In  one  of  the  women  the  bleeding  came  from 
a  non-pulsating  tumor  that  resembled  a  raspberry  and  proved  to  be  a  pure 
arterial  angioma.  In  another  woman  there  were  several  tiny  nsevi,  precisely  like 
those  seen  on  the  septum  nasi ;  and  one  of  larger  size,  that  did  not  stand  out  from 
its  base  in  the  form  of  an  ordinary  tumor,  but  represented  rather  a  depression 
or  excavation. 

Cavernous  Tumors. — Cavernous  tumors  and  venous  angiomata  are  prob- 
ably the  most  frequent  of  all  forms.  They  occur  beneath  the  mucous  mem- 
brane of  the  lips,  cheeks,  and  tongue;  are  generally  of  a  bluish  color;  may  or 
may  not  be  emptied  by  pressure ;  are  painless,  and  cause  inconvenience  only  by 
their  size.  As  a  rule,  they  are  congenital;  but  probably  they  are  sometimes 
acquired.  In  many  cases  they  show  but  Httle  or  no  tendency  to  enlarge,  but  in 
other  cases  they  increase  gradually  until  a  large  part  of  the  tongue  is  converted 
into  cavernous  tissue. 

In  all  the  different  forms  of  hsemangioma  there  would  seem  to  be  a  tendency 
to  approach  the  surface  by  causing  pressure-absorption  of  the  overlying  areolar 
tissues  and  mucous  membrane.  "\Mien  the  latter  is" sufficiently  thinned,  recurring 
hemorrhages  are  likely  to  occur  under  slight  provocation,  such  as  trivial,  often 
unavoidable  traumatism  during  eating  or  at  other  times.  On  the  other  hand, 
they  sometimes  lessen  in  size  as  the  result  of  fatty  degeneration. 

Xse^^  are  generally  easily  recognizetl.  Their  occasional  association  with 
lymphangioma  should  be  remembered. 

Treatment. — X2e^i  invohing  the  mucous  membrane  of  the  lips  and   cheeks 
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call  for  active  treatment  when  associated  with  lymphangioma;  when  steadily 
increasing  in  size  and  extent ;  and  when  causing  offence  by  their  conspicuousness. 
When  situated  on  the  tongue,  they  may  interfere  with  speech  or  mastication,  or 
from  their  size  they  may  cause  difficulty  in  swallowing.  In  extreme  cases,  the 
naevoid  tongue  may,  by  virtue  of  its  size,  project  from  the  oral  cavity. 

Small  ns'vi  are  effectually  and  easily  destroyed  by  the  point  of  a  thermo- 
cautery at  a  dull-red  heat.  When  the  tumor  is  larger,  the  fine  platinum  point 
(at  a  dull-red  heat)  may  be  pushed  into  the  mass  and  moved  about  until  the 
vascular  tissue  is  destroyed.  Very  satisfactory  results  are  obtained  by  elec- 
trolysis. A  pair  of  fine  platinum  needles,  placed  parallel  with  each  other  and 
fixed  in  a  convenient  handle,  is  a  ready  and  convenient  form  of  instrument. 
The  needles  should  be  attached  to  a  battery,  and  the  number  of  cells  used  should 
be  simply  sufficient  to  decompose  water  when  the  needles  are  held  in  a  glass 
containing  it.  Such  decomposition  is  indicated  by  the  fact  that  bubbles  collect 
about  the  needles.  When  this  fact  has  been  determined  the  needles  are  inserted 
into  healthy  tissue  at  the  margin  of  the  nsevus,  and  passed  on  into  the  substance 
of  the  tumor.  They  should  be  made  to  penetrate  in  different  directions  until 
the  whole  mass  has  been  acted  upon.  There  is  little  or  no  hemorrhage.  Some 
surgeons  prefer  to  use  one  needle  attached  to  the  positive  pole,  while  the  negative 
pole  is  attached  to  a  large  electrode,  moistened  and  placed  on  some  other  part 
of  the  body.  If  the  positive  pole  alone  is  used,  it  is  necessary  to  employ  a  cur- 
rent of  from  two  to  four  milliamperes,  as  measured  by  a  galvanometer,  and  to 
allow  its  influence  to  be  exerted  for  ten  or  fifteen  minutes.  If  both  needles 
are  employed,  a  current  of  half  this  strength  is  sufficient.  The  negative  pole,  if 
the  current  is  strong,  may  cause  sloughing  of  the  tissue  and  subsequent  scarring, 
by  producing  a  compound  of  caustic  sodium.  The  writer  has  used  both  methods 
with  success  and  satisfaction.  The  electricity  produces  physical  and  chemical 
changes  in  the  blood.  An  anaesthetic  is  required,  and  the  operation  may  need 
to  be  repeated  once  or  twice.  The  scar  left  is  slight  and  inconspicuous.  In 
suitable  cases  electrolysis  is  the  preferable  method. 

Large,  extensive,  and  prominent  mrvi  of  the  tongue  are  often  best  treated  by 
excision.  An  ovoid  or  V-shaped  incision  is  made,  and  the  edges  of  the  wound 
are  brought  together  by  sutures.  The  result  is  satisfactory;  a  linear  cicatrix 
remains.  The  old  method  of  strangulation  by  deeply  placed  ligatures  causes 
sloughing  of  the  mass  and  often  of  the  adjacent  healthy  tissues.  Sepsis  and  sep- 
tic pneumonia  may  develop,  and  the  scar  which  results  is  depressed,  large,  and 
conspicuous. 

Another  method  which  should  be  regarded  as  obsolete  is  that  by  injection 
of  coagulating  or  irritating  fluids,  Pcrchloride  of  iron,  carbolic  acid,  absolute 
alcohol,  and  other  fluids  have  been  injected.  They  are  uncertain  in  their  action, 
and  not  without  danger.  Ligature  of  one  or  both  lingual  arteries  has  been 
employed  as  a  curative  measure.     The  benefit  has  generally  been  found  to  be 
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temporary,  because  of  the  very  free  anastomoses.  Ligatm-e  of  the  lingual 
arteries  may  be  ad\'isable  in  cases  of  very  large  lingual  nse\i,  as  a  preliminary 
measure  before  excision  is  undertaken.     (Figs.  220  and  221.) 

Recently,  Uquid  air  has  been  applied  to  superficial  nae\'i  by  means  of  a  stick, 
around  one  end  of  which  absorbent  cotton  is  wound.  A  cold  equal  to  320°  F. 
below  zero  is  obtained.  A  crust  forms,  which  subsequently  drops  off,  lea\'ing  a 
smooth  soft  surface.  This  method  is  highly  recommended  bj^  those  who  have 
used  it. 

Simple,  Benign,  Solid  Tumors. — There  are  a  number  of  innocent  sohd  tumors 
that  are  occasional!}'  observed  on  the  tongue.  Such,  for  example,  are  Upoma, 
papilloma,  fibroma,  and  fibromyoma.  They  are  sometimes  congenital,  but  more 
frequently  they  are  acquired. 

Lipoma. — Fatty  tumors  have  been  observed  on  the  tongue,  floor  of  the  mouth, 
lips,  gums,  and  soft  palate.  "\Mien  situated  in  the  walls  of  the  mouth,  they 
are  always  submucous.  On  the  tongue  they  may  lie  just  beneath  the  mucous 
membrane,  or  be  deeply  placed  between  the  muscles.  WTien  congenital,  thej' 
are  often  mixed  tumors.  More  frequently  they  occur  in  elderly  people,  or  at 
least  in  people  past  middle  life.  They  are  sometimes  multiple — five,  six,  or  even 
a  larger  number  being  present.  Occasionally  they  are  diffuse.  WTien  they  are 
situated  beneath  the  mucous  membrane,  their  character  can  generally  be  de- 
termined without  much  difficulty.  The  mucous  membrane  covering  them  is 
smooth  and  velvety,  owing  to  the  absence  of  the  papillse,  and  it  can  be  pinched  up. 
The  tumors  are  sometimes  lobulated,  soft,  and  pseudo-fluctuating  and  movable, 
and,  owing  to  the  thinness  of  the  overlying  mucous  membrane,  the  yellow  color  of 
the  fat  can  often  be  seen.  Common  sites  on  the  tongue  are  the  border  near 
the  tip  and  the  dorsum.  ^Mien  these  tumors  are  deeply  situated  between  the 
muscles  of  the  tongue,  their  true  nature  may  be  cUscovered  only  after  an  in- 
cision has  been  made.  Their  growth  is  exceedingly  slow.  Ten  or  fifteen  years 
may  elapse  before  they  attain  the  size  of  a  plum. 

Treatment. — These  lipomata  are  painless,  innocent  in  character,  and,  as  in 
other  situations,  simply  cause  inconvenience  by  their  size.  If  the  growth  is 
large,  and  if  it  interferes  with  speech  and  mastication,  it  may  be  removed  with 
safety.  If  pedunculated,  it  may  be  removed  by  tying  the  pedicle  and  the  con- 
tained vessels,  and  snipping  off  the  tumor;  and  if  the  gi-owth  is  sessile,  the 
overlying  mucous  membrane  may  be  di\ided,  and  the  tumor  shelled  out.  ^ATien 
it  is  deeply  seated  between  the  muscles  of  the  tongue,  it  is  often  better  to  make 
an  incision  beneath  the  chin  and  remove  the  mass  in  this  manner  than  to  es- 
tablish an  opening  in  the  mouth;  the  danger  of  infection  and  of  an  unduly  pro- 
longed convalescence  will  thus  be  avoided. 

Fibroma  and  Fibromyoma.— Fibromata  are  found  on  the  surface  of  the 
tongue,  and  occasionally  on  the  uvula  and  palatal  arches.  They  are  com- 
posed of  connective  tissue  for  the  most  part,  but  vary  much  in  their  density; 


252  AMERICAN  PRACTICE  OF  SURGERY. 

the  cellular  elements  often  predominating.  They  are  sometimes  so  soft  as  to 
convey  a  sensation  of  pseudo-fluctuation  that  is  exceedingly  deceptive.  In 
other  cases  they  are  very  hard.  The  structure  has,  in  one  instance  at  least,  been 
that  of  a  fibromyoma.  Pendle  reported  a  tumor,  the  size  of  a  pigeon's  egg,  in 
the  left  half  of  the  tongue.  This  tumor  was  composed  of  striped  muscle  fibres 
(rhabdomyoma).  Not  infrequently  these  tumors  are  multiple.  While  generally 
observed  in  adults,  they  occur  also  in  children,  and  may  be  congenital.  They 
are,  at  first  at  least,  situated  in  the  body  of  the  tongue,  but  may  come  to  the 
surface  and  become  pedunculated.  Their  surface  is  sometimes  nodular.  The 
mucous  membrane  covering  them  may  be  thin,  but  is  hot  adherent.  They  are 
of  exceedingly  slow  growth,  quite  innocent,  and  painless.  They  are  often  dis- 
covered by  accident,  and  cause  mechanical  inconvenience,  according  to  their  size 
and  situation. 

Diagnosis. — The  diagnosis  in  many  cases  is  easy,  but  sometimes  it  may  be 
a  matter  of  great  difficulty.  When  the  tumor  is  soft,  it  may  resemble  a  lipoma, 
an  angioma,  or  a  cyst ;  when  hard  and  nodular,  it  may  resemble  a  tuberculous 
mass,  a  sarcoma,  a  gumma,  an  endothehoma,  or  a  nodule  of  actinomycosis.  The 
difficulty  is  still  great  when,  from  pressure  or  other  cause,  an  area  of  ulceration 
has  developed.  Error  may  in  general  be  avoided  by  a  careful  search  for  the  usual 
accompaniments  of  the  above  conditions,  and  by  a  close  consideration  of  the 
clinical  history.  As  before  mentioned,  connective-tissue  tumors  increase  very 
slowly.  The  increase  in  size  during  a  period  of  years  may  be  scarcely  appreciable. 
In  cases  of  difficulty  the  use  of  an  exploring  needle  or  the  removal  of  a  small 
piece  for  microscopic  examination  may  be  required  to  clear  up  the  diagnosis. 

Treatment. — The  treatment  is  removal  by  enucleation  or  by  division  of  the 
pedicle,  when  the  tumor  causes  inconvenience. 

Papilloma. — Papillomata  or  the  so-called  warty  growths  occur  for  the  most 
part  on  the  upper  surface  of  the  tongue,  but  are  also  seen  underneath  in  the 
neighborhood  of  the  franum.  When  they  occur  on  each  side  of  the  fra?num  in 
children,  as  a  result  of  irritation  by  the  lower  incisors  (as  is  sometimes  observed 
in  whooping  cough,  etc.),  they  constitute  what  is  known  as  Riga's  disease. 
Papillomata  are  often  multiple.  In  some  instances  all  the  papilla?  on  the. 
dorsum  of  the  tongue  may  be  enlarged  and  appear  as  so  many  warts. 

Patients  sometimes  complain  of  pain  in  the  foliate  papilla  which  is  situated 
just  at  the  junction  of  the  border  of  the  tongue  and  the  anterior  pillar  of  the 
fauces.  It  can  be  brought  into  view  by  pulling  the  tongue  forward  and  to  one 
side.  It  is  often  red,  and  may  have  a  depression  in  the  centre.  The  patients 
are  generally  nervous  and  apprehensive,  and  often  consult  their  physician  in 
great  alarm,  fearing  the  beginning  of  cancer.  The  writer  has  had  groat  difficulty 
in  quieting  the  fears  of  these  people,  and  at  times  the  fears  also  of  their  family 
physician.  In  fact,  one  or  more  consultations  with  specialists  are  sometimes 
necessary  to  allay  their  alarm. 
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The  condition  is  one  which  I  have  always  thought  to  be  due  to  some  kind  of 
indigestion,  and  I  have  generally  succeeded  in  relie\dng  it  by  dietetic  treatment. 
If,  on  careful  examination,  no  induration  can  be  felt,  a  positive  statement  can 
be  made  that  there  is  no  maUgnancy  present.  The  two  sides  are  generally  quite 
alike.  It  has  been  suggested  that  the  pain  and  swelhng  may  be  an  e\'idence  of  a 
gouty  or  rheumatic  diathesis. 

Thickening  and  warty  outgrowths  on  areas  of  leucoplakia  are  most  suggestive 
of  commencing  maUgnancy.  and  demand  prompt  attention. 

Diagnosis. — It  is  not  always  by  any  means  easy  to  make  a  diagnosis.  In 
children  and  young  persons  papillomata  may  resemble  condylomata.  A  care- 
ful inquir}-  should  be  made  for  signs  or  a  liistory  of  syphihs.  In  doubtful 
ca^es  their  nature  may  sometimes  be  determined  by  the  therapeutic  test. 

In  adults  warty  growths  may  easily  be  mistaken  for  epitheUoma,  and  the 
differentiation  \N-ill  have  to  be  based  upon  the  presence  or  absence  of  induration, 
ulceration,  and  fixity.  Bull  has  noticed  that  a  coincidence  seems  to  exist  be- 
tween papillomata  on  the  posterior  section  of  the  tongue  and  similar  multiple 
growths  in  the  lar^-nx. 

Treatment. — Papillomata  tend  to  persist,  slowly  to  enlarge,  and  to  assume 
the  characteristics  of  a  malignant  gro^xih.  Even  in  children,  it  is  well  to  remove 
them.  This  should  be  done  so  thoroughl)'^  that  the  whole  growth  is  destroyed. 
When  there  are  multiple  papillomata,  excision  of  each  one  may  be  out  of  the 
question.  In  such  cases  the  use  of  the  galvano-cautery  or  the  application  of 
hquid  air  will  be  found  efficient.  Ordinary'  caustics  rather  stimulate  to  more 
rapid  growth,  and  should  never  be  used.  If  there  is  only  one  growi:h,  and  if 
the  patient  is  over  thirty  years  of  age,  and  also  in  all  cases  where  there  is 
induration  or  where  the  growth  appears  on  a  leucomatous  area,  excision  by 
means  of  an  elhptical  incision  that  includes  the  ba^e  and  a  little  margin 
around,  should  be  practised,  the  edges  of  the  wound  being  brought  together 
by  sutures. 

ExDOTHELio^iA. — A  numbcr  of  endothehal  tumors  have  been  reported  since 
their  cUnical  and  microscopical  characteristics  were  pointed  out  by  Xasse  and 
Rudolph  Yolkmann.  They  are  benign,  mixed  tumors,  thought  to  commence  by 
prohferation  of  endothelium  in  a  lymph  space  or  in  the  blood  capillaries.  They 
are  recognized  microscopically  by  the  plexiform  disposition  of  the  rows  of  cells 
and  by  the  presence  of  a  certain  amount  of  hyaUne  degeneration.  These  tumors 
are  of  slow  growth,  which  may  extend  over  three  or  four  years :  they  are  soft  and 
often  lobulated;  the  mucous  membrane  is  movable  over  them:  and  they  are 
encapsulated.  In  the  oral  ca\'ity,  their  most  common  site  is  at  the  junction  of 
the  soft  palate  and  the  arcus  palato-glossus.  They  also  occur  in  the  submaxillaiy 
glands,  particularly  the  left.  They  have  been  observed  at  all  ages  and  in  both 
sexes.  They  sometimes  undergo  cystic  degeneration.  In  other  instances  they 
are  reported  to  have  burst  through  their  capsule,  and  then  to  have  assumed  the 
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characteristics  of  a  malignant  growth.  Tumors  containing  bone  and  cartilage 
have  been  found  at  the  base  of  the  tongue.  When  endotheliomata  are  located 
deep  in  the  substance  of  the  tongue,  it  is  probable  that  they  are  of  congenital 
origin,  having  sprung  from  the  foetal  structures  from  which  is  developed  the 
septum.  Those  found  on  the  surface  of  the  tongue  are  thought  to  take  origin 
in  the  mucous  glands  situated  in  front  of  the  pillars  of  the  fauces,  and  to  be 
endothelial  in  origin.  So  long  as  they  are  surrounded  by  a  capsule  they  may  be 
enucleated  without  difficulty,  and  then  do  not  tend  to  recur ;  but  if  they  are  not 
removed  until  after  they  have  extended  beyond  the  limits  of  the  capsule,  they 
should  be  regarded  as  mahgnant  and  dealt  with  as  such.  Hard  tumors  contain- 
ing bone  and  cartilage  may  be  removed  under  cocaine.  The  hemorrhage  is 
usually  trifling. 

Amyloid  Tumors  of  the  Tongue. — Amyloid  tumors  occur  in  the  tongue  as 
well  as  in  the  conjunctiva,  larynx,  trachea,  and  lymph  nodes.  They  may  occur 
without  any  definite  relationship  to  inflammatory  processes,  and  in  situations 
where  but  little  normal  fibrous  tissue  is  present, 

Barow,  Manasse,  von  Schroetter,  and  others  say  that  they  develop  from 
connective-tissue   tumors,    infiltration   occurring   in   granulations,    in    chronic 

inflammatory  tissue,  and  sometimes 
in  scars.  Ziegler  reported  a  case  in 
1875.  Since  then  several  have  been 
reported,  including  one  by  Gross  ^^ 
in  a  recent  issue  of  the  Deut.  Zeit. 
/.  Chirurgie.  In  this  case  the  pa- 
tient was  a  male,  aged  fifty-seven, 
who  during  the  previous  five  weeks 
had  found  difficulty  in  swallowing. 
The  tumor  was  hard  and  globular, 
about  the  size  of  a  hazelnut,  and 
extended  back  to  near  the  epiglot- 
tis. The  mucous  membrane  was 
intact.  There  was  a  slight  gingivi- 
tis, an  increased  quantity  of  saliva 
was  secreted,  the  epiglottis  and 
larynx  were  reddened,  and  the 
lymph  nodes  in  the  submaxillary 
region  were  enlarged  and  tender. 
The  small  piece  removed  with  the  scissors  for  microscopical  examination 
showed  the  growth  to  be  of  an  amyloid  character.  The  tumor  was  removed  by 
an  incision  made  beneath  the  chin.  The  patient  made  a  good  recovery.  The 
enlarged  lymph  nodes  gradually  decreased  in  size.  The  following  patho- 
logical report  is  by  Professor  Borst  of  Gocttingen : — 


Fig.  222. — Bony  Tumor  Removed  from  the  Tongue 
by  Operation.  One-half  larger  than  natural.  (Case  of 
Dr.  Mackenzie.)  The  weight  of  the  tumor  was  20 
grams.     It  measured  3.7  cm.  x  3.7  cm.  x  2.6  cm. 
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Salivar}'-gland  tissue  is  intermingled  with  thick  bands  of  connective  tissue  and 
a  few  bands  of  muscle.  At  one  point  the  tissues  are  separated  by  an  infiltration 
of  small  cells,  while  the  neighboring  gland  cells  are  atrophied.  The  mucosa  of  that 
part  of  the  tongue  which  overlies  the  tumor  is  thinned,  the  submucosa  Ijeing  infil- 
trated with  inflammaton,-  cells.  In  another  part  of  the  tumor  there  are  homo- 
geneous, gelatinous-hke  masses  between  which  are  connective-tissue  septa,  muscle 
fibres,  and  the  remains  of  fat  tissue.  These  masses  are  of  various  shapes,  and  some 
of  them  are  calcified.  The  amy- 
loid transformation  may  be  seen 
in  the  walls  of  the  blood-vessels 
and  in  the  membrana  propria  of 
some  of  the  gland  ducts.  These 
masses  give  a  positive  amyloid 
reaction. 

At  first,  the  tumor  was  thought 
to  be  a  carcinoma. 

As  not  unimportant  diag- 
nostic points  in  a  glossal  amy- 
loid tumor  may  be  mentioned: 
the  absence  of  any  tendency  to 
break  down  and  to  ulcerate;  the 
flat  elevation  of  the  tumor;  and, 
most  important  of  all,  the  situa- 
tion— alwa3's  in  the  same  place 
at  the  very  back  of  the  tongue. 
In  Ziegler's  case  there  were 
three   nodes  on  both    sides  of 


Fig.  223. — Surface  of  Section  of  the  Tumor  Shown  in  Fig. 
222.  (Original.)  The  only  portion  that  is  cartilaginous  is 
at  the  f)oint  marked  by  jr.  The  rest  is  pure  bone,  as  may 
be  seen  in  the  microphotographs  (Figs.  224  and  225). 


the  middle  line:  in  other  cases  there  have  been  only  two  nodes. 

Osteoma  of  the  Tongue. — Dr.  Ridley  Mackenzie  presented  a  unique  speci- 
men of  osteoma  of  the  tongue  before  the  Montreal  Medico-Cliirurgical  Society. 
The  tumor  weighed  20  grams,  and  measured  3.7  cm.  X3.7  cm.  X  2.6  cm.  On 
its  lower  end  were  a  few  patches  of  cartilage,  but  everj^where  else  throughout  the 
tumor  there  was  true  bone,  and  not  a  mere  calcification.  It  was  covered  by 
mucous  membrane.     On  one  side  there  was  an  ulcerated  area. 

Only  those  micro-organisms  which  habitually  frequent  the  mouth  were  found. 
The  woman  appUed  to  Dr.  Mackenzie  to  have  an  aniesthetic  administered,  in 
order  that  her  few  remaining  teeth  might  be  removed.  An  examination  of  the 
mouth  then  revealed  the  presence  of  a  petlunculatied  tumor  that  sprang  from 
the  dorsum  of  the  tongue,  just  to  the  left  of  the  median  raphe,  midway  between 
the  tip  and  the  base.  Its  short  pedicle  allowed  it  to  fall  backward.  It  did  not 
interfere  much  with  deglutition  or  speech,  and  caused  no  inconvenience  during 
the  giving  of  the  anaesthetic.  The  woman  stated  that  she  had  had  the  tumor  all 
her  life,  and  that  at  four  years  of  age  an  unsuccessful  attempt  had  been  made  to 
remove  it.     Mackenzie  ligatured  the  pedicle  and  snipped  it  off.     I  know  of  no 


256 


AMERICAN  PRACTICE  OF  SURGERY. 


record  of  a  similar  case.  The  most  likely  theory  of  its  origin  would  seem  to  be 
that  it  is  an  inclusion  tumor.     (See  Figs.  222-225.) 

Chondroma.— Camus  and  Ertzbischoff  report  the  removal  of  a  chondroma 
from  the  tip  of  the  tongue  of  a  young  woman  twenty-one  years  of  age.  It  was 
noticed  four  years  before,  and  had  increased  in  size  steadily. 

Adenoma;  Supernumerary  Thyroids.— A  number  of  cases  of  so-called 
glandular  tumors  of  the  tongue  have  been  reported  by  different  observers.  They 
have  all  or  nearly  all  been  in  women.  They  have  been  described  as  developing 
from  remnants  of  the  embryonic  middle  lobe  of  the  thyroid  gland.  They  have 
usually  been  found  at  the  base  of  the  tongue,  near  the  epiglottis  and  the  foramen 


Fig.  224. — Microphotograph  of  a  Pedunculated  Osteoma  of  the  Tongue,    x  600  diameters. 
(See  Fig.  222.)     a,  Hyaline  cartilage  with  irregular  cartilage  cells;   h,  marrow  cells. 

caecum,  and  occasionally  deep  down  near  the  hyoid  bone — the  so-called  acces- 
sory thyroids.  They  may  be  smooth  or  notched.  They  are  vascular,  soft,  and 
elastic,  and  may  interfere  with  swallowing.  Seldowitsch  reports  a  case  in  which 
myxoedema  developed  after  the  removal  of  an  accessory  thyroid  tumor  at  the 
base  of  the  tongue.  That  they  arc  really  adenomata  has  been  questioned.  But- 
lin  says  that  "the  insufficiency  of  the  histological  description  prevents  one  from 
identifying  them."  Allen' reports  the  removal  of  a  supernumerary  thyroid  from 
the  base  of  the  tongue  of  a  young  woman,  eighteen  years  of  age.  It  was  egg- 
shaped,  and  4  cm.  in  its  greatest  diameter.  It  seemed  to  be  distinctly  encap- 
sulated, and  divided  into  three  very  distinct  lobes  by  trabecuhr  of  connective 
tissue.  In  each  lobe  was  a  small  cavity.  In  1902  Winslow  collected  the  records 
of  thirty  cases,  and  he  reported  one  of  his  own. 

Riethus '  reports  a  case  of  struma  lingualis  occurring  in  a  young  woman  seven- 
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teen  years  of  age.  Troublesome  symptoms  had  been  present  for  four  or  five 
months.  The  tumor  was  of  the  size  and  shape  of  a  walnut,  and  one  section 
presentecl  a  typical  colloid  strumous  structure.  Microscopically,  the  picture  was 
that  of  an  orcUnary  colloid  struma.  On  the  periphery  were  found  isolated  acini, 
the  lumina  of  which  were  not  yet  filled  with  the  colloid  mass.  Riethus  has 
collected  reports  of  seventeen  other  cases.  Tracheotomy,  with  tamponing  of  the 
trachea,  should  always  be  performed  in  those  cases  in  which  the  pharjTix  must 
be  opened  dming  the  removal  of  the  growth.  The  total  number  of  cases  so 
far  reported  is  about  thirty-two.  The  cause  must  be  referred  to  a  malformation 
or  inclusion  of  a  part  of  the  normal  thyroid  in  the  first  week  of  foetal  life. 


Fig.   225. — Microphotograph  of  a  Pedunculated  Osteoma  of  the  Tongue.     X  300  diameters. 
(See  Fig.  222.)     a.  Bone  trabeculae  with  bone  cells;  6,  marrow  cells;  c,  blood-vessels. 

Tliese  tumors  have  generally  been  removed  through  the  mouth.  Hemor- 
rhage may  be  profuse;  so  much  so,  indeed,  that  it  is  achisable  to  do  a  prehminary 
tracheotomy  in  order  that  the  pharynx  may  be  plumed  and  blood  prevented 
from  entering  the  lar\Tix. 

Keloid. — Sedgv\*ick  reports  the  presence  of  a  patch  of  keloid  on  the  right 
side  of  the  tongue  in  a  little  girl  between  four  and  five  years  of  age.  There  were 
patches,  regarded  by  Sedgv\-ick  as  AdcUson's  keloid,  on  several  parts  of  the  body. 
Mr.  Morrant  Baker  reported  an  instance  of  the  development  of  Alibert's  keloid, 
following  a  bite  on  the  left  border  of  the  tongue,  in  a  young  man  aged  twenty- 
three.  In  the  case  of  the  little  girl,  the  patch  spread  along  the  border  of  the 
tongue  toward  the  tip,  and  gave  the  appearance,  when  the  tongue  was  protruded, 
of  ha\'ing  developed  in  scar  tissue. 

Raxula. — Ranula,  a  term  of  doubtful  origin  and  meaning,  is  in  common  use 
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to  indicate  a  translucent  cystic  swelling  in  the  floor  of  the  mouth,  underneath 
the  mucous  membrane,  between  the  tongue  and  the  incisor  teeth.  In  most  cases 
it  is  a  retention  cyst,  located  in  one  of  the  sublingual  glands,  the  duct  of  Rivinus, 
or  one  of  the  ducts  of  Walther.  It  may  be  of  congenital  origin,  due  to  malforma- 
tion of  the  ducts;  but  generally  it  is  acquired.  The  obstruction  may  be  due  to 
inflammatory  conditions,  to  subsequent  narrowing  produced  by  fibrous  tissue, 
or  to  the  presence  of  calculi  or  a  tumor.  Ranula  does  not  seem  to  follow  the 
inflammation  arising  from  carious  teeth,  etc.  As  a  rule,  to  which  there  are  very 
few  exceptions,  ranula  is  unilocular,  and  the  contents  are  ropy,  viscid,  and  clear. 
The  tumor  is  generally  located  on  one  side,  at  first  at  least;  and  if  it  extends 
across  the  median  line,  it  may  be  grooved  by  the  fnrnum.  A  baby  seven  weeks 
old  was  recently  treated  in  the  outdoor  department  of  the  Montreal  General 
Hospital  for  a  bilateral  double  ranula,  Wharton's  duct  being  the  seat  of  disease  on 
each  side.  That  Wharton's  duct  is  free  may  be  proved  by  passing  a  fine  silver- 
wire  probe  along  its  course.  The  mucous  membrane  is  movable  over  the  swell- 
ing, and  the  vessels  are  often  conspicuous. 

Ranulse  are  sometimes  quite  large  and  prominent,  and  may  interfere  with 
speech  and  respiration.  In  rare  instances,  the  tumor  projects  beneath  the  chin. 
Traumatism  and  secondary  infection  may  lead  to  sloughing  of  the  floor  of  the 
mouth.  When  a  ranula  occurs  in  a  child  it  may,  if  allowed  to  remain,  push 
forward  and  alter  the  shape  of  the  lower  jaw  and  teeth,  and  cause  them  to 
become  everted.  Atrophy  of  the  gland  occurs  in  the  chronic  form  of  the 
disease. 

Three  different  forms  of  ranula  may  be  observed :  the  acute,  the  intermittent, 
and  the  chronic.  In  the  acute  form  the  tumor  may  develop  very  quickly  from 
sudden  obstruction  of  the  duct.  Du  Cane  reports  the  case  of  a  man  in  whom 
bilateral  ranula  developed  suddenly  while  he  was  eating.  The  swelling  increased 
until  only  the  under  surface  of  the  tip  of  the  tongue  could  be  seen.  He  had 
difficulty  in  breathing.  After  the  swelling  had  been  incised  saliva  flowed 
freely.     There  was  no  recurrence. 

In  minor  degrees  of  the  condition  the  cause  may  prove  to  be  a  plugging  of  the 
orifice  of  the  duct  by  a  small  calculus  or  by  a  plug  of  mucus. 

Pain  is  sometimes  an  accompaniment  of  the  disease,  and  may  be  severe. 

In  the  intermittent  form  of  ranula  the  tumor  disappears  spontaneously  or 
under  the  pressure  of  the  finger,  and  then  shortly  afterwartl  returns.  This  form 
is  most  easily  explained  by  assuming  that  a  small  calculus  blocks  the  open- 
ing of  the  duct  temporarily,  and  then  drops  back,  allowing  the  saliva  to  escape. 

In  the  chronic  form  the  swelling  may  gradually  increase  or  it  may  remain 
materially  unchanged.  The  latter  behavior  may  be  explained  in  two  ways: 
in  some  cases  there  is  probably  an  escape  of  saliva  at  intervals,  while  in  others 
the  salivary  gland  undergoes  such  a  degree  of  atrophy  that  there  is  but  little 
secretion. 
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Although  ranula  is  more  commonly  associated  with  the  sublingual,  a  similar 
condition  may  obtain  in  connection  with  other  glands.  If  Wharton's  duct  be 
obstructed,  the  swelling  may  occm*  in  the  submaxillary  region.  Then,  again, 
the  Blandin-Xuhn  glands  underneath  the  tip  of  the  tongue  may  be  involved,  in 
which  case  the  ranula  would  be  projected  with  the  tongue.  Neumann  thinks  that 
a  cyst  may  develop  from  the  tubule  of  one  of  Bochdalek's  glands,  which  are 
connected  with  the  Ungual  duct — a  branch  of  the  upper  part  of  the  thyro-glossal 
duct.  The  incisive  glands,  which  lie  on  the  periosteum  immediately  beneath  the 
central  incisor  teeth,  may  be  involved.  Morestin  has  demonstrated  that  pro- 
longations of  the  sublingual  glands  may  be  found  between  the  fibres  of  the  mylo- 
hyoid muscle.  This  fact  would  explain  the  occasional  appearance  of  swelling 
in  the  submental  region  after  the  ranula  proper  had  been  removed. 

Diagnosis. — Ranula  is  the  most  common  cystic  formation  that  is  found 
Umited  to  the  region  of  the  fmenurn.  Dermoid  cysts  have  tliicker  walls,  pit  on 
pressure,  and  are  not  translucent.  The  chief  distinguishing  feature  of  a  der- 
moid cyst,  however,  is  said  to  be  adhesion  to  the  jaw  or  the  hyoid  bone.  A  hpoma 
is  different  in  color.  Lymphangiomata  and  vascular  tumors  are  seldom  Umited 
to  this  region.  Cystic  hygroma  of  the  neck  may  resemble  chronic  ranula  or  a 
dermoid  cyst.  The  diagnosis,  although  generally  apparent  from  the  situation 
of  the  tumor  and  its  translucency,  may,  in  obscure  cases,  be  made  certain  only 
by  an  incision. 

Treatment. — Two  methods  of  treatment  are  to  be  commended : — The  ante- 
rior portion  of  the  sac  wall  may  be  excised,  and  the  remainder  fii-st  painted 
with  pure  carboUc  acid,  and  then  with  alcohol  or  a  solution  of  chloride  of  zinc  or 
nitrate  of  silver.  This  method  is  seldom,  if  ever,  followed  by  recurrence.  A 
more  ideal  method  is  to  incise  the  mucous  membrane  overlying  the  tumor,  and 
then,  by  blunt  dissection,  to  remove  the  cyst  entirely.  Koenig  and  othei-s  have 
advised  that  the  subungual  gland  be  also  removed.  They  claim  that,  unless 
this  is  done,  a  bit  of  cyst  wall  is  Ukely  to  remain,  and  thus  to  give  rise  to  the 
formation  of  a  fistulous  track.  This  operation  is  done  through  the  mouth  under 
cocaine  anaesthesia.  If  the  cysts  are  submental  and  connected  with  the 
Ungual  portion  of  the  thyro-glossal  duct,  incision  beneath  the  jaw  is  required,  and 
a  most  careful  dissection  of  aU  the  \isMe  cyst  spaces  will  have  to  be  made. 
Even  then  recurrence  is  frequent,  and  repeated  operations  are  often  necessary 
before  a  permanent  cure  can  be  effected.  Recm-rence  in  these  cases  is  some- 
times deferred  for  months  or  even  for  a  year  or  two.  Both  the  patient  and 
the  operator  may  become  cUscouraged,  but  persistence  is  always  foUowed  m  the 
end  by  a  permanent  cure.  The  emplojTnent  of  setons,  of  injections  mth  iodme, 
etc.,  is  unsatisfactory  and  uncertain,  and  is  not  to  be  recommended. 

Sialolithiasis — Salivary  Calculi. — Salivary  calcuU  are  composed  of  phos- 
phate of  lime,  ^\-ith  some  carbonate  of  Ume  and  organic  matter.  Klebs  and  Gal- 
Uppe  have  shown  that  they  are  due  to  bacterial  mvasion  of  the  duct  in  which  they 
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are  found.  Masses  of  bacteria  are  often  found  in  the  interior  of  these  calcuU. 
Invariably  an  increase  in  the  degree  of  alkaUnity  and  a  diminution  of  the  acidity 
of  the  secretion  have  preceded  the  formation  of  such  stones.  It  is  now  beheved 
that  infiammation  of  the  duct-Hning  occurs  as  the  result  of  the  entrance  of 
bacteria,  and  that  swelling  of  the  mucous  membrane,  stasis  of  the  outflow  of 
saliva,  roughening  of  the  wall  of  the  duct,  and  finally  stone  formation  ensue. 
Foreign  bodies,  as  nuclei,  are  not  common,  although  hair  and  particles  of  grass 
have  been  found.  In  Alexander's  case  of  calculus  in  the  submaxillary  gland, 
with  a  history  extending  over  a  period  of  thirteen  or  fourteen  years,  the  calculus 
gave  a  pure  culture  of  leptothrix,  an  organism  always  found  in  the  mouth.  The 
pathogenesis  of  saUvary  calcuh  would  then  appear  to  bear  a  striking  resem- 
blance to  that  of  choleUthiasis.  The  resemblance  again  appears  in  the  particu- 
lar locality  affected.  The  salivary  calculi,  in  the  great  majority  of  instances, 
are  found  in  the  main  duct  of  the  gland— WTiarton's  or  Steno's, — but  also 
occasionally  in  the  fine  radicles  of  these  ducts  in  the  gland  tissue. 

Over  60  per  cent  of  all  salivary  calculi,  according  to  Czygan,  Buchwald, 
and  Wienzel,  develop  in  Wharton's  duct,  20  per  cent  in  Steno's  duct,  and 
18  per  cent  in  the  duct  of  Rivinus.  They  have  also  been  met  with  in  the 
ducts  of  the  Blandin-Nulm  glands.  They  vary  greatly  in  size.  In  Wharton's 
duct  they  may  be  as  small  as  millet  seeds,  or  they  may  measure  an  inch  or  an 
inch  and  a  half  in  length ;  and  they  have  been  reported  as  weighing  as  much 
as  20  gm.  When  occurring  in  the  gland  substance  they  are  usually  quite 
small,  and  may  escape  through  the  duct  from  time  to  time.  The  larger  ones 
are  usually  long  and  tapering  at  each  end.  The  surface  is  usually  rough.  The 
consistency  is  also  variable;  sometimes  they  are  very  dense  and  hard.  In  color 
they  are  a  grayish  or  yellowish-white.  Although  Burdel  has  reported  a  case  in 
which  a  salivary  calculus  was  observed  in  a  child  aged  three  weeks,  the  disease  is 
essentially  one  of  middle  life,  and  more  common  in  men  than  in  women.  They 
often  develop  painlessly,  the  saliva  escaping  around  the  calculus  or  along  a  groove 
on  its  surface.  If  secondary  infection  occurs,  with  swelling  of  the  mucous 
membrane  of  the  duct,  a  ranula  may  form.  In  other  cases  the  duct  ulcerates, 
and  perforation  may  be  followed  by  a  fistulous  opening  through  which  offensive 
purulent  discharges  enter  the  mouth.  Perforation  sometimes  occurs  in  the  sub- 
maxillary region  beneath  the  jaw^  The  inflammation  around  the  duct  may 
spread  along  the  floor  of  the  mouth,  and  abscesses  may  form. 

Diagnosis. — As  a  rule,  the  diagnosis  is  easily  made.  The  patient  complains 
of  a  hartl  lump  under  the  tongue  or  of  pain  and  the  frequent  escape  of  a  few 
drops  of  pus — pyorrhoea  salivalis.  The  finger  introduced  into  the  mouth  feels 
the  stone.  More  rarely,  the  i)atient  gives  a  history  of  what  the  French  term 
"  colique  salivaire,"  by  which  is  meant  the  sudden  onset  of  pain  and  swelling  due 
to  the  increased  secretion  of  saliva  when  taking  food.  The  sight  or  smell  of  food 
may  induce  an  attack.    The  pain  is  not  relieved  until  the  pressure  behind  the 
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stone  is  removed  by  the  escape  of  the  sahva.  These  attacks  sometimes  recur 
with  almost  every  meal.  A  much  more  serious  difficulty  in  diagnosis  obtains  in 
certain  cases  where  the  stone  has  excited  a  more  chronic  form  of  inflammation, 
with  chronic  thickening  and  infiltration  of  the  adjacent  tissues.  Under  these 
circumstances  it  may  be  impossible  to  distinguish  a  stone  with  the  finger.  Its 
presence,  however,  may  be  detected  by  the  aid  of  an  exploring  needle.  In  one 
case  of  which  I  have  knowledge  it  was  detected  b}'  the  use  of  the  Roentgen-ray. 
In  another  case  a  chronic  inflammatory  mass  such  as  I  have  just  described 
was  mistaken  for  a  malignant  growth,  and  a  portion  of  the  tongue  was  sacrificed 
before  the  error  wa,-?  discovered.  Tlie  use  of  the  exploring  needle  and  a  resort 
to  a  microscopical  examination  should  prevent  a  serious  error. 

Treatment. — If  the  stone  is  distinctly  felt  in  the  duct,  it  may  easily  be 
removed  under  local  anaesthesia,  through  an  incision  made  directly  over  it. 
Small  stones  may  sometimes  be  dislodged  by  pressure.  In  both  cases  a  mild 
antiseptic  mouth  wash  should  be  used  for  a  few  days  afterward.  Recurrence 
is  uncommon.  If  the  stone  is  felt  through  an  external  fistulous  opening,  it 
should  be  removed  through  an  external  incision,  (See  also  p.  442  of  \o\.  V.) 
Stones  situated  in  the  substance  of  the  submaxillary  gland  are  often  best  treated 
by  extirpation  of  the  gland.  A  stone  in  the  parotid  must  be  removed  by  an 
appropriately  placed  external  incision,  care  being  taken  to  avoid  the  facial  ner\-e. 
WTien  possible,  however,  it  should  be  removed  by  way  of  the  mouth.  Stones 
have  been  successfully  removed  from  Steno's  duct  from  the  outside,  with 
suture  of  the  duct  immediately  after  the  removal.  Abscesses  should  be  opened 
and  drained. 

Dermoids. — Dermoid  cysts  under  the  tongue  and  lower  jaw,  as  elsewhere, 
are  distinguished  by  their  Uning  membrane,  which  is  composed  of  stratified 
epithelium,  and  by  a  capsule  of  fibrous  tissue,  inflammatory  in  origin.  The 
contents  are  sebaceous  matter,  sebaceous  glands,  and  sometimes  hair,  generally 
of  a  downy  character.  They  may  have  an  odor  of  fatty  acids.  These  cysts 
originate  early  in  foetal  Hfe,  at  the  period  when  the  epiderm  and  endoderm  are 
being  separated  by  the  mesoblast.  They  are  thus  distinct  in  origin,  as  well  as  in 
other  characteristics,  from  cysts  due  to  chlatation  of  the  thyro-glossal  duct,  with 
which  they  were  at  one  time  confounded.  Although  not  infrequently  noticed 
for  the  first  time  in  adult  life,  they  are  always  congenital  in  origin.  Dermoid 
cysts  may  remain  latent  for  years.  They  are  sometimes  noticed  at  or  soon  after 
birth,  the  cyst  being  felt  as  a  small  lump  or  nodule.  This  form  of  cyst  may 
have  periods  of  increase  followed  by  years  of  quiescence. 

As  a  rule,  dermoid  cysts  are  situated  in  the  median  line,  and  are  attached 
either  to  the  genial  tubercles  of  the  lower  jaw  or  to  the  hyoid  bone  by  a  fibrous 
band.  In  other  cases  there  is  no  such  attachment,  and  they  may  be  placed 
somewhat  laterally.  Tliey  generally  lie  between  the  geniohyoglossi  muscles, 
occasionally  extending  deeply  into  the  muscles  and  appearing  in  the  epiglottic 
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Fig.  226.— Sublingual  Dermoid. 
(De  Quervain.) 


region ;  but  more  commonly  they  push  up  the  floor  of  the  mouth  and  the  tip  of 
the  tongue,  or  they  grow  downward  and  appear  beneath  the  skin,  between  the 
jaw  and  the  hyoid  bone.     They  are  then  below  the  mylohoid  muscle.     When 

the  cyst  is  large,  it  may  be  impossible  to 
determine  exactly  the  point  from  which  it 
originates. 

If  not  interfered  with  or  injured,  der- 
moid cysts  seldom  become  tender  or  in- 
flamed. When  irritated  or  punctured, 
infective  inflammation  may  occur,  fol- 
lowed by  suppuration  and  the  formation  of 
a  fistula. 

Diagnosis. — The  diagnosis  was  referred 
to  in  speaking  of  ranula.  (Page  259.)  Der- 
moids are  easily  palpated  through  the  mouth 
or  beneath  the  jaw.  The  mucous  membrane 
and  integument  are  normal  in  appearance, 
and  movable  over  the  cyst.  Fluctuation 
is  present,  and  a  characteristic  sign  wliich 
is  often  present  is  pitting  on  pressure. 
(Fig.  226.)  The  growth  of  the  cyst  is  al- 
ways slow.  According  to  Roland,  in  50  cases  it  was  seen  4  times  in  children 
under  five  years,  4  times  in  those  under  fifteen,  27  times  in  individuals  be- 
tween the  ages  of  fifteen  and  twenty-five,  and  twice  at  the  age  of  fifty. 

Treatment. — There  is  only  one  satisfactory  way  of  treating  dermoid  cysts, 
and  that  is  to  remove  them.  This  may  be  done  in  many  cases  by  approaching 
the  cyst  through  the  mouth.  An  incision  is  made  through  the  mucous  membrane, 
and  the  cyst  can  then  be  enucleated  by  blunt  dissection.  A  band  of  attachment 
to  the  lower  jaw  may  require  division.  The  advantages  of  this  method  are  that  it 
may  often  be  carried  out  under  local  anaesthesia,  and  that  no  visible  scar  remains. 
Infection  of  the  space  is  almost  certain  to  follow,  and  may  delay  convalescence. 
Many  surgeons  prefer  to  make  an  incision  through  the  skin,  between  the  lower 
jaw  and  the  hyoid  bone,  and  then  to  reach  the  sac  by  separating  the  geniohyoid 
muscles.  A  band  attaching  the  cyst  to  the  lower  jaw  in  the  neighborhood  of  the 
genial  tubercles,  or  one  attaching  it  to  the  hyoid  bone,  may  require  division; 
otherwise  the  cyst  is  removed  by  blunt  dissection.  The  operation  is  somewhat 
facilitated  by  allowing  part  of  the  sac  contents  to  escape.  It  is  more  difficult  to 
remove  the  sac  if  there  has  been  much  inflammatory  action  around  it.  The  dead 
space  remaining  can  be  obliterated  by  buried  sutures  of  fine  catgut,  or  a  gauze 
drain  may  be  left  in  place  for  foi'ty-eight  hours.  Dermoid  fistuhe  require  excision. 
Teratoid  Tumors. — Teratoid  tumors,  the  origin  of  which  is  still  under 
discussion,  have  been  observed  attached  to  the  vault  of  the  pharynx  near  the 
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Epithelioma  of  the  Tip  of  the  Tongue 
(Dr.  Armstrong) 


Double  Ranula  of  Wharton's  Duct 
(Dr.  Armstrong) 
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Early  Epithelioma  Under  the  Left  Border  of  the  Tongue,  Appearing  as  a  Fissure 
With  Pale  Hard  Borders  and  an  Indurated  Base.     (Dr.  Armstrong) 
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openings  of  the  Eustachian  tubes,  to  the  palatal  arches,  the  tonsils,  and  the  hard 
palate.  Xiemczyk  has  collected  reports  of  twenty  cases.  The  tumors  are  small  and 
are  characterized  by  their  epidermoid  covering.  "WTiile  they  are  composed  largely 
of  fat,  they  may  also  contain  bits  of  cartilage,  bone,  and  striated  muscle  fibres. 
They  seldom  cause  any  trouble  unless  situated  near  the  epiglottis,  in  which  situa- 
tion they  may  irritate  the  posterior  pharj-ngeal  wall,  inducing  a  cUstresstug 
cough  or  nausea  and  retching.  If  the  tumor  is  pedunculated,  the  pedicle  may  be 
tied  and  the  tumor  snipped  off:  if  it  is  sessile  and  causes  inconvenience,  it  may 
be  enucleated. 

Malignant  New-Growths. — Carcinoma. — Cancer  of  the  tongue  is  a  most 
mahgnant  form  of  disease,  Senn  and  others  would  apply  the  term  "  epitheUoma  " 
to  benign  eases  only;  yet,  in  the  words  of  Orth,  "the  characteristic  and  dis- 
tinguishing feature  of  cancer  cells  is  that  they  are  none  other  than  epithehal 
cells.  They  are  epithehal  cells,  not  onh-  in  accordance  with  their  structure, 
with  respect  to  the  nature  of  their  protoplasm  and  nuclei,  and  as  regards  their 
biological  acti^'ities,  but  also  in  accordance  with  their  origin.  A  connective-tis- 
sue cell  can  never  be  transformed  mto  an  epithehal  cell,  nor  vice  versa.'' 

EpitheUoma  of  the  tongue  may  be  said  to  be  always  of  the  squamous  variety, 
although  Steiner  has  reported  one  composed  of  cylinchical  cells.  (Plate  XL,  A; 
Plate  XLL)  The  influences  which  change  a  benign  epithehal  cell  into  a  cancer 
cell  are  not  known.  That  continued  irritation  and  malnutrition  are  prechsposing 
influences  can  hardly  be  doubted.  That  there  is  a  parasitic  cause  is  not  proven. 
To  prove  this,  one  must  find  a  germ  wliich,  injected  in  pm'e  cultm-e  into  a 
part,  will  produce  cancer;  and  such  a  germ  has  not  yet  been  discovered.  The 
predisposing  influences  of  continued  irritation  should  be  keenly  appreciated  by 
the  profession  and  the  pubhc.  A  good  dentist  can  become  a  pubUc  benefactor 
by  removing  sharp  corners  of  teeth  and  by  filhng  up  holes  in  which  food  may  col- 
lect and  give  rise  to  irritating  substances  and  gases.  I  feel  satisfied  that  I  have 
seen  several  cases  of  lingual  cancer  that  owed  their  existence,  in  part  at  least,  to 
an  unhealthy  condition  of  the  mouth  and  teeth. 

Another  e\idence  of  the  fruitful  influence  of  various  irritations  in  the  etiolog}' 
of  mahgnant  chsease  is  afforded  by  the  fact  that  carcinoma  is  relativel}-  more 
frequent  in  men  than  in  women.  Kuemmel,  who  writes  on  this  subject  in 
von  Bergmann's  "  System  of  Practical  Surgery,"  states  thajt,  of  1,000  women 
affected  with  cancer  there  were  only  13  in  whom  the  hps,  oral  ca\-ity,  and 
tongue  were  the  parts  involved,  while  in  243  the  mammae  were  the  seats  of  the 
disease.  In  8  of  these  13  cases  the  cancer  was  found  on  the  hps,  in  3  on  the 
tongue,  and  in  2  in  other  parts  of  the  mouth.  Of  1,000  cases  of  cancer  in  the 
male  sex,  there  were  111  in  which  the  oral  caA-ity  was  involved — 77  on  the 
hps,  21  on  the  tongue,  and  13  on  other  parts  of  the  oral  mucosa. 

It  is  not  5'et  conclusively  proven  that  cancer  is  more  common  than  formerly. 
"  There  is  nothing  in  the  statistical  investigations  of  the  Imperial  Cancer  Re- 
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search  Fund  which  points  to  an  actual  increase  in  the  death-rate  from  cancer"; 
although  Barker  has  published  figures  that  would  seem  to  show  that  in  England, 
during  the  years  1872-1881,  the  number  of  cases  of  cancer  of  the  tongue  had 
increased  from  26  per  1,000  to  115  per  1,000. 

\A^iile  any  part  of  the  tongue  may  be  the  seat  of  cancer,  the  borders  and 
anterior  half  are  more  frequently  involved  than  the  dorsum,  under  surface,  or 
the  base  behind  the  V.     (Plate  XLII,  Fig.  1.) 

Precancerous  Conditions. — That  there  are  precancerous  conditions  is  now 
generally  admitted.  The  importance  of  recognizing  these  is  only  beginning 
to  be  fully  appreciated.  Mr.  Jacobson  mentions  as  precancerous  contlitions 
the  bald  tongue  (the  result  of  chronic  glossitis,  with  destruction  of  the  protective 
papillte),  ulcers,  cracks,  fissures,  leucoplakia,  warts,  and  old  persistent  glossitis, 
with  numerous  sulci  and  chronic  enlargement  of  the  organ.  Continued  irritation 
of  these  lesions  is  almost  certain  to  lead  to  cancer.  Just  when  the  change 
takes  place  may  be  difficult  or  impossible  to  determine,  but  the  importance  of 
removing  the  irritation  of  jagged  teeth  and  of  avoiding  the  use  of  tobacco 
cannot  be  overestimated.  Of  the  different  precancerous  conditions  the  most 
suggestive  is  a  patch  of  leucoplakia  with  softening  in  the  centre  and  warty 
outgrowths.  This  combination  of  conditions  is  an  almost  certain  indication  of 
the  ingrowth  of  the  epithelium  between  the  papillse  and  of  the  actual  beginning 
of  cancer.  A  better  understanding  of  the  nature  and  importance  of  these  precan- 
cerous conditions  should  lead  to  the  adoption  of  effective  preventive  measures. 

If  cancer  is  primarily  a  local  disease, — and  pathologists  are  fairly  well  agreed 
that  it  is, — and  if  in  a  very  considerable  percentage  of  cases  there  is  a  precan- 
cerous stage,  we  surely  should  be  able  to  reduce  the  mortality  caused  by  cancer  of 
the  tongue,  and  also  to  lessen  the  number  of  cases. 

Etiology. — Sex. — Although  cancer  of  the  tongue  is  more  frequent  in  men  than 
in  women,  it  is  doubtful  if  sex  has  any  influence  in  its  determination.  The 
precancerous  conditions  predominate  in  men.  This  is  generally,  and  probably 
correctly,  attributed  to  their  more  common  use  of  highly  seasoned  and  irri- 
tating foods,  strong  alcoholic  drinks,  and  tobacco,  and  also  to  the  fact  that 
they  more  commonly  exhibit  evidence  of  oral  syphiUs.  Different  groups  of 
cases  give  widely  different  percentages  of  men  and  women.  If  one  estimates 
that  women  furnish  ten  per  cent  of  the  total  number  of  cases  of  cancer  of  the 
tongue,  this  estimate  will  probably  be  approximately  correct.  The  preponder- 
ance of  carcinoma  of  the  mouth  in  men  is  amazing.  In  a  collection  of  207  cases, 
194  were  in  men  and  13  in  women,  or  15  to  1,  or  men  94  per  cent,  women  6  per 
cent.  Among  7  cases  of  cancer  of  the  soft  palate,  33  of  the  tonsil,  and  14  of  the 
pharynx,  there  was  not  one  in  which  the  patient  was  a  female. 

Age, — Cancer  is  essentially  a  disease  of  old  tissues.  The  Impei'ial  Cancer 
Research  Fund  has  shown  "  that,  both  for  carcinoma  antl  sarcoma,  increased  fre- 
quency is  manifested  as  hfe  advances."     This  is  a  law  common  to  all  mammals, 


EXPLANATION  OF  PLATE  XLII. 

Fig.  1. — Fungiform  Carcinoma  on  the  Side  of  the  Tongue  and  Involving  the  Floor  of  the  Mouth. 

Fig.  2. — Tuberculous  Ulcer  on  the  Side  of  the  Tongue  near  the  Tip.    Note  the  clean-cut  edges  of 
a  brighter  red  than  that  of  the  surrounding  mucous  membrane. 
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Carcinoma  and  Tuberculous  Ulceration  of  the  Tongue 

(Dr.  Armstrong's  Gases) 
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whether  they  are  short-lived  or  long-Uved.  Even  in  the  short-Kved  chorion 
"  epitheUoma  appears  at  an  inter\'al  after  fertilization  which  corresponds  to  its 
senile  stage  of  proUferation."  It  occurs  in  the  castrated  and  spa3'ed  animals  at 
the  same  age  as  in  entire  animals. 

Cancer  of  the  tongue  is  much  more  common  after  than  before  fifty.  The 
greater  number  of  cases  occur  between  forty-five  and  sixty.  Old  age  is  not  ex- 
empt. Striking  exceptions  are  occasionally  seen.  Thus,  Butlin  has  reported  a 
case  in  a  man  aged  twenty-four  years,  Hutchinson  one  in  a  girl  nineteen; 
Variat  has  reported  a  case  of  epithehoma  of  the  tongue  in  a  boy  aged  eleven, 
Sigel  one  in  a  boy  aged  six,  and  Weber  one  in  a  man  of  one  hundred.  I 
have  seen  a  typical  epithelioma  on  the  tip  of  the  tongue  in  a  man  aged  thirt}-- 
six;  his  mother  died  of  cancer  of  the  stomach.  In  these  early  cases  there  is 
probably,  as  Spencer  and  Butlin  remark,  a  strong  tendency  toward  the  disease, 
hereditary  or  otherwise. 

Social  Status. — Cancer  of  the  tongue  is  no  respecter  of  persons.  The  poor  are 
careless  of  their  teeth.  They  visit  the  dentist  only  when  they  have  the  tooth- 
ache. Their  mouths  are  often  in  a  most  unwholesome  state.  In  adchtion,  they 
often  smoke  short  hot  pipes  at  all  convenient  seasons,  and  perhaps  chew  tobacco 
as  well.  Xot  infrequently  they  suffer  from  neglected  oral  syphihtic  lesions. 
The  wealthy  as  a  class  eat  and  drink  too  much,  take  too  little  exercise,  suffer  from 
various  forms  of  indigestion,  and  have  a  furred  tongue  in  which  micro-organisms 
flourish. 

Exciting  Causes. — We  do  not  know  the  cause  of  cancer.  The  parasitic  the- 
OTX  is  not  proven.  Gajiord  and  others  have  transplanted  cancer  in  mice,  and 
Sticker'"  has  had  soine  success  in  transplanting  cancer  of  the  generative  organs 
of  the  dog;  yet  this  does  not  prove  that  parasites  are  the  infective  agents. 

'*  The  process  by  which  growing  cancer  cells  are  transferred  to  a  new  in- 
di^-itlual  is  easily  distinguishable,  and  fundamentally  chfferent  from  all  the  known 
processes  of  infection.  (Imperial  Cancer  Research  Fund.)  Acute  trauma  is 
seldom  assigned  as  a  cause  of  cancer  of  the  tongue,  but  chronic  irritation  fre- 
quently repeated,  such  as  that  which  is  supplied  by  the  ragged  etlge  of  a 
tooth,  is  apparently  an  etiological  factor  in  many  cases.  It  was  observed  by 
Ropke  five  times  in  sixteen  cases  of  cancer  of  the  tongue."  On  the  other  hand, 
cancer  does  not  appear  on  every  tongue  that  is  irritated  by  a  jagged  tooth. 
These  irritations  would  seem  rather  to  be  exciting  causes,  in  presence  of  other 
imknown  and  predisposing  concUtions,  in  much  the  same  manner  as  we  too  often 
see  small  neoplasms  stimulated  to  acti\dty  by  the  appHcation  of  caustics.  A 
history  of  heredity  is  obtained  in  only  a  minority  of  the  cases.  In  210  cases  of 
carcinoma  of  the  tongue  collected  by  Meller  ^  from  the  reports  of  various  authors, 
there  was  a  historj-  of  heredity  in  27,  or  nearly  13  per  cent.  One  must  re- 
member here,  however,  that  most  hospital  patients  are  woefully  ignorant  of 
their  medical  familj-  histor3^ 
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A  predisposing  cause  would  seem  to  be  some  altered  nutrition,  some  lessened 
resisting  power  of  the  invaded  tissue. 

That  syphilis  is  a  cause  of  cancer  is  no  longer  believed,  except  in  so  far  as  it 
lowers  the  vitality  of  the  part,  and  favors  the  occurrence  of  ulcers,  scars,  and 
patches  of  leucoma.  Probably  rheumatism  and  gout  may  act  in  a  similar 
fashion.  There  is  little  doubt  that  the  use  of  tobacco  (either  smoking  or  chew- 
ing) is  a  common  cause  of  local  conditions  that  predispose  to  cancer;  and,  when 
once  a  cancer  is  started,  this  use  of  tobacco  serves  as  a  daily  stimulant  to  more 
rapid  growth.  Whitehead  found  sixty-one  smokers  among  one  hundred  and  four 
persons  with  cancer  of  the  tongue.  I  have  recently  removed  an  epithelioma 
from  the  upper  lip  of  a  man,  seventy-five  years  of  age,  whose  occupation  for 
years  had  been  that  of  mixing  a  popular  baking  powder.  This  patient  attributed 
the  development  of  the  new-growth  to  the  irritation  of  the  soda.  He  never 
smoked  much. 

Course  of  the  Disease. — The  cancerous  growth  may  begin  in  the  superficial 
epithelium  or  in  the  mucous  glands,  particularly  those  in  the  region  of  the  floor 
of  the  mouth.  Thus,  from  their  origin,  we  may  divide  the  cases  of  cancer  into 
the  superficial  and  the  deep.  This  division,  however,  is  possible  clinically  only  in 
the  earUest  stage.  Later  on,  when  the  mass  assumes  some  size,  and  the  indura- 
tions become  widespread,  it  is  quite  impossible  to  say — unless  from  the  patient's 
history  of  the  onset — whether  it  began  on  the  surface  or  in  the  substance  of  the 
tongue.  The  predisposing  surface  lesions  already  mentioned  (ulcer,  fissure,  wart, 
or  leucoplakia  patch)  may  remain  in  an  indolent  state  for  some  time,  and  at 
first  are  almost  certainly  non-cancerous;  at  least  this  is  true  in  many  cases.  The 
warty  outgrowth  is  the  most  important  and  most  frequent  precancerous  lesion ; 
and,  if  not  removed  or  destroyed,  it  will  certainly  become  cancerous,  if  it  is  not 
really  cancerous  from  the  first.  The  early  changes  indicative  of  beginning  malig- 
nancy are  superficial  ulceration,  hardening  of  the  borders,  and  induration  of  the 
base;  the  most  important  of  these  changes  being  the  induration.  If  the  cancer 
begins  in  a  mucous  gland,  a  nodule  is  the  first  palpable  and  visible  sign.  This 
may  be  felt  in  the  substance  of  the  tongue  or  underneath,  in  the  floor  of  the 
mouth.  It  resembles  a  gumma.  It  is  in  these  cases  that  the  cancer  is  at  first 
covered  by  normal  mucous  membrane.  After  a  period  of  apparent  latency,  the 
disease  advances,  more  tissue  is  invaded,  ulceration  deepens  and  spreads,  indu- 
ration increases,  the  tongue  becomes  fixed,  the  discharges  are  offensive,  and  the 
lymph  nodes  are  enlarged.  In  the  deep  nodular  form  the  overlying  mucosa  is 
destroyed,  and  an  ulcer,  or,  very  commonly,  a  f ungating  mass  appears.  When 
the  destruction  of  tissue  is  considerable,  in  either  the  superficial  or  the  nodular 
form,  a  crater-like  ulcer  may  result. 

In  cases  of  long-standing  superficial  glossitis,  due  to  syphilis  and  perhaps  in 
some  degree  to  tobacco,  the  epitheliomatous  ulceration — the  so-called  "diffuse 
epithelioma" — has  been  observed  over  a  large  part  of  the  surface  of  the  dorsum. 
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Cases  have  been  reported  in  which  there  were  two  distinct  patches  of  epithelioma 
on  the  tongue  with  an  intervening  area  of  healthy  tissue. 

Tlie  natural  history  of  cancer  of  the  tongue,  when  left  entirely  untreated, 
varies  somewhat  according  to  the  situation  of  the  initial  lesion.  When  it  is 
seated  far  back,  the  pillars  of  the  fauces  and  the  tonsils  become  involved,  and 
the  cUsease  extends  to  the  lymphatics  and  the  parotid.  The  epiglottis  and 
lar}Tix  may  be  invaded.  AMien  the  lesion  is  seated  farther  forward,  the  floor  of 
the  mouth,  the  lower  jaw,  and  the  submaxillary  region  suffer  most.  The  lymph 
nodes  as  far  down  as  the  cla\'icle  attain  considerable  size,  and  sometimes  break 
dowTi,  lea^'ing  deep  excavations  filled  with  necrotic,  foul-smeUing  tissue  which  is 
prone  to  bleed.  The  involvement  of  the  Ungual  nerve  causes  extreme  suffering, 
the  pain  extending  to  the  ear.*  Hemorrhage  is  of  rather  frequent  occurrence;  it 
is  often  alarming,  and  sometimes  proves  fatal.  The  duration  of  the  cUsease,  in  this 
case,  was  fomleen  months — a  rather  longer  period,  I  tliink,  than  the  average. 
The  limits  are  not  less  than  five  months  and  not  more  than  eighteen  months. 

Locally,  cancer  of  the  tongue,  Uke  cancer  of  the  breast,  varies  in  accordance 
with  the  relative  proportions  of  fibrous  tissue  and  cells.  The  tumor  is  some- 
times extremely  hard  and  contracted  like  scirrhus,  while  in  other  cases  it  is 
softer  anil  of  greater  bulk.  The  determining  cause  of  these  varying  conditions 
has  not  yet  been  ascertained.  The  suffering,  in  the  late  stages  of  the  disease,  is 
extreme.  In  the  course  of  time  the  tongue  becomes  so  fixed  that  articulation 
is  difficult,  indistinct,  and  painful:  salivation  is  profuse  and  constant;  and 
mastication  is  impossible  because  the  bolus  of  food  cannot  be  controlled.  Any 
but  the  blandest  of  foods  causes  distress.  In  addition  to  this  pain  and  misery, 
the  patients  become  weak  and  thin  from  lack  of  sufficient  nourishment.  Sleep 
is  disturbed  and  unrefreshing.  Tlie  foul-smelhng  discharges  render  him  obnox- 
ious to  himself  and  his  family.  Death  is  due  to  exhaustion,  sometimes  merci- 
fully hastened  by  hemorrhage  or  a  friendly  pneumonia.     (Fig.  227.) 

Involvement  of  the  Lymph  Nodes. — The  researches  of  Kuettner  and  others 
have  demonstrated  that  the  lymphatic  system  of  the  entire  tongue  may  be  in- 
injected  from  any  one  section  of  the  organ.  Clinically  it  would  appear  that  the 
flow  from  each  half  is  toward  the  cer\'ical  lymph  nodes  of  that  side,  and  that  the 
nodes  of  the  opposite  side  of  the  neck  are  involved  only  when  the  disease  ap- 
proaches the  median  line  of  the  tongue.  In  some  instances  both  sides  are 
affected,  or  only  the  side  opposite  to  that  on  which  the  disease  is  located.  Me- 
tastases to  the  lymph  nodes  always  occur  sooner  or  later.  The  nodes  first  to  be 
infected  are  those  nearest  to  the  disease — the  sublingual,  the  submaxillary, 
the  submental,  and    the  carotid,  which   latter  node   is  situated  at  the  di\^- 

*In  one  case  where  the  patient  refused  an  operation,  the  facial  nerve  was  partly  paralyzed, 
and  the  pupil  on  the  side  of  the  disease  became  smaller  than  the  other,  from  involvement  of 
the  sympathetic.  The  Ij-mph  nodes  were  found  to  be  enlarged  as  far  down  as  the  clavicle. 
Largely  as  the  result  of  the  toxaemia,  the  patient  became  irritable  and  at  times  almost  maniacal. 
During  the  last  week  of  his  hfe  he  was  delirious;  he  gradually  became  drowsy  and  died  comatose. 
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sion  of  the  common  carotid.  Then,  after  these,  the  nodes  which  extend  Hke 
a  chain  down  to  the  clavicle  and  up  to  the  base  of  the  skull  are  involved 
one  after  the  other.  The  submaxillary  and  sublingual  salivary  glands  are  in- 
volved by  direct  extension,  the  former  often  from  the  lymphatics  contained 
within  its  capsule.  There  may  be  a  simple  inflammatory  enlargement  of  the 
submaxillary  salivary  gland  from  pressure  of  the  growth  upon  its  duct,  as  in 


Fig.  227. — Illustrates  the  Breaking  Down  of  the  Submaxillary  Gland  in  a  Case  of  raroinoma  of 
the  Tongue  that  Was  never  Subjected  to  Operation.  The  sloughing  ciivern-like  ulceration  is  well 
shown.     (Original.) 


Butlin's  and  Bloodgood's  cases  of  sarcoma  of  the  tongue.  The  date  of  the  en- 
largement of  the  lymph  nodes  varies.  As  a  rule,  it  occurs  early,  within  a  few 
weeks;  but  there  is  evidence  to  show  that  occasionally  it  takes  place  later,  only 
after  the  lapse  of  a  few  months.  The  early  enlargement  is  probably  due  to 
metastases.  The  hygiene  of  the  mouth  is  more  seriously  impaired  later  on, 
and  then  possibly  the  enlargement  of  some  of  the  lymph  nodt's  may  be  due 
to  the  infection  resulting  from  this  condition  of  the  mouth.     Tlie  differentia- 
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tion  between  an  inflamed  and  a  malignant  lymph  node  can  be  made  with 
certainty  only  by  examining  small  portions  of  the  node  with  the  microscope. 
Experience  has  abundantly  proved  that,  for  diagnostic  purposes  as  well  as 
at  the  operating-table,  all  the  enlarged  lymph  nodes  should  be  considered 
cancerous. 

Metastases.— Metastases  to  distant  parts  are  not  common  in  cancer  of  the 
tongue,  although  in  rare  instances  they  have  been  found  in  the  liver,  the  lungs, 
ventricles  of  the  heart,  mediastinum,  sternum,  and  skin.  "\'arious  reasons  for 
this  have  been  given.  Patients  with  cancer  of  the  tongue  do  not  hve  long, 
and  so  there  is  scarcely  time  for  the  occurrence  of  metastases:  then,  besides, 
the  cancer  cells  travelling  by  way  of  the  lymphatics  are  generally  stopped 
by  the  numerous  lymph  nodes,  and  it  is  not  certain  that  squamous  cancer  cells 
lend  themselves  to  grafting.  It  is  now  taught  that  cancer  spreads  by  way  of 
the  blood  stream  more  frequently  than  has  hitherto  been  recognized;  but 
clinically  the  e\'idence  points  rather  to  dissemination  by  way  of  the  lymph 
vessels.  It  is  a  possibility  that  the  cancer  cells  are  destroyed  after  entering  the 
blood  stream.  In  one  case  of  cancer  of  the  left  breast,  where  operation  was 
refused,  there  developed  symptoms  which,  in  my  opinion,  r.s  well  as  in  that  of 
my  consultants,  pointed  quite  clearly  to  a  neoplasm  in  the  right  brain.  Un- 
fortunately, an  autopsy  could  not  be  obtained. 

Extension  by  Way  of  Muscular  Fibres. — In  considering  the  spread  of  cancer 
of  the  tongue,  investigators  have  not  given  enough  attention  to  metastases  by 
way  of  the  lymphatics,  and  certainly  much  too  little  to  the  spread  of  the  dis- 
ease into  the  extrinsic  muscles  of  the  tongue.  This  has  been  clearly  demon- 
strated by  Cheatle.'*  The  hyoglossus  Ues  immediately  beneath  the  mucous 
membrane  on  the  dorsal  surface  of  the  tongue,  over  the  whole  of  its  anterior 
two-thirds,  and  is  commonly  invaded  when  the  cancer  begins  on  the  border. 
In  advanced  cases  this  muscle  is  extensively  invaded.  The  disease  also  extends 
to  the  genio-glossal  fibres  of  the  genio-hyoglossus  on  the  same  side  as  that 
affected  by  the  primary  lesion.  In  rare  cases  the  genio-glossal  fibres  of  the 
opposite  side  maybe  invaded.  The  lingual  muscle  may  contain  secondary'  can- 
cerous deposits  near  its  attachment  to  the  hyoid  bone.  The  styloglossus  is  also 
commonly  involved. 

"The  primary  growth  spreads  in  the  nmscles  rather  than  in  the  fascial  planes 
which  separate  them.  The  secondary  deposits  occur  in  the'  muscles  and  the 
fascial  planes."  (Cheatle.)  The  same  authority  points  out  that  there  is  no 
mechanical  reason  why  there  should  be  hmitations  at  the  median  hne.  The 
median  raphe  does  not  extend  to  the  nmcous  membrane,  and  at  the  surface  the 
communication  between  the  lymphatics  of  the  two  sides  of  the  mucous  mem- 
brane is  very  free  across  the  "middle  line.  He  thinks  that  the  limitation  at  the 
median  line  and  the  freedom  from  involvement  of  the  tip  are  due  to  lack  of  normal 
innervation,  and  that  the  disease  is  at  least  temporarily  arrested  at  neighboring 
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nerve  areas.  The  points  of  coincidence  in  cancer,  leucoderma,  and  scleroderma 
noted  by  Cheatle  are  certainly  striking,  and  can  hardly  be  fortuitous. 

White's^"  investigation  supports  the  view  that  carcinoma  cells  reach  the 
muscles  through  the  lymphatic  vessels  supplying  th^se  structures,  since  the  lym- 
phatic vessels  so  involved  are  usually  locahzed  in  the  connective  tissue  between 
the  muscle  fascicuh.  The  original  metastasis  first  starts  its  growth  from  this 
situation.  The  sarcoplasma  seems  to  offer  a  comparatively  weak  resistance  to 
the  carcinoma,  and  permits  a  rapid  advance  in  a  longitudinal  direction;  whereas 
the  sarcolemma  offers  a  comparatively  high  resistance  to  the  carcinoma.  White 
could  find  no  evidence  to  support  the  view  that  carcinoma  cells  are  carried 
directly  to  the  sarcoplasma  through  openings  normally  present  in  the  sarcolemma. 
When  bundles  containing  isolated  epithelial  cells  were  found,  it  was  always 
possible  to  trace  these  cells  to  a  point  where  the  bundle  was  lost  in  dense  car- 
cinomatous growth ;  that  is  to  say,  no  islands  of  carcinomatous  cells  were  found 
isolated  from  the  main  growth.  The  floor  of  the  mouth  is  involved  in  one- 
third  of  the  cases. 

Diagnosis. — Cancer  of  the  tongue  has  certain  well-defined  characteristics 
by  which  it  may  be  recognized.  The  delays  and  errors  in  diagnosis  are  more 
frequently  due  to  carelessness  in  observation  than  to  ignorance  of  the  features 
which  characterize  the  disease.  A  fissure,  wart,  or  ulcer,  or  a  nodular  mass 
that  is  located  on  the  border  of  the  tongue  or  on  the  floor  of  the  mouth,  that  has 
an  indurated  base  and  hard  borders,  that  is  painful,  tender  to  the  touch,  and 
sensitive  to  irritating  foods  and  tobacco  fumes,  that  is  more  or  less  immovable,  and 
that  is  accompanied  by  salivation  and  by  enlarged  lymph  nodes,  is  almost  certain 
to  be  malignant  if  it  is  observed  in  a  man  of  forty  or  over.  (Fig.  228.)  It  is  of 
vital  importance  to  our  patients  that  we  recognize  the  true  nature  of  the  lesion, 
if  possible,  in  its  incipient  or  precancerous  stage.  It  may  be  confounded  with 
a  simple  ulcer  or  wart,  a  tuberculous  ulcer,  a  syphiHtic  lesion,  an  ulcerating 
sarcoma,  or  a  manifestation  of  actinomycosis. 

A  simple  ulcer  often  has  an  obvious  cause,  and  heals  in  three  or  four  days  after 
the  cause  is  removed.  If  it  does  not  owe  its  origin  to  an  injury  inflicted  from 
without  or  to  a  burn,  we  may  suspect  that  it  has  been  caused  by  the  jagged  point 
of  a  tooth.  In  one  instance  I  found  a  distinct  wart  on  the  side  of  the  tongue 
opposite  to  a  sharp  corner  of  a  broken  molar.  It  was  movable  and,  in  four  days 
after  the  tooth  was  extracted,  the  wart  had  disappeared.  Simple  ulcers,  fissures, 
and  warts  lack  that  induration  which  is  characteristic  of  ej)ithelioma.  Most 
valuable  aid  may  be  obtained  from  the  microscope. 

Tuberculous  ulcers  are  not  common  on  the  tongue.  When  they  are  of  a 
secondary  character"  the  presence  of  a  tuberculous  focus  in  some  other  part  of  the 
body  should  arouse  suspicion  of  their  nature.  Primary  tuberculous  ulcers  are 
extremely  rare,  and  may  cause  very  great  difficulty  in  diagnosis,  Nedopil's  four 
cases  of  primary  tuberculous  ulcers  were  diagnosed  as  cancer,  and  as  such  they 
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were  removed.  Tuberculous  ulcers  usually  occupy  the  border  of  the  tongue, 
and  may  be  accompanied  by  enlarged  lymph  nodes.  They  often  occur  in  in- 
dividuals under  thirty  years  of  age;  they  are  usually  soft,  ^-ith  clean-cut  edges; 
often  they  are  of  irregular  shape  and  sinuous,  and  their  color  is  of  a  more  pro- 
nouncefl  red  than  that  of  the  surrounding  mucous  membrane.     In  some  cases 


Fig.  228. — Carcinoma  Developing  in  the  Floor  of  the  Mouth.     (Original.) 

they  are  quite  hard,  and  then  the  difficulties  of  cUagnosis  are  greatly  increased. 
Tubercle  bacilU  are  seldom  found,  but  particles  of  caseous  matter  may  be  seen, 
and  tiny  yellow  points  are  observ^ed  in  the  surrounding  mucous  membrane.  The 
microscope  should  at  least  demonstrate  the  absence  of  ingrowth  and  of  the 
cell-nests  of  epithelioma. 
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Only  the  tertiary  lesions  of  syphilis  are  apt  to  be  confounded  with  car- 
cinoma of  the  tongue.  The  secondary  lesions  seldom  give  rise  to  doubt  as  to 
their  nature.  Primary  syphilitic  sores  are  seldom  seen ;  and,  when  present,  they 
usually  occupy  the  tip  of  the  tongue.  They  occur  in  the  young  and  are  ac- 
companied by  a  moderate  enlargement  of  the  nearest  lymph  nodes.  They 
are  as  common  in  women  as  in  men.  Gummata  and  gummatous  ulcers  usually 
occupy  the  dorsum  of  the  tongue.  They  are  seldom  seen  on  the  borders  of  the 
organ  or  on  the  floor  of  the  mouth.  Quite  recently,  however,  a  man  presented 
himself  in  my  clinic,  at  the  Montreal  General  Hospital,  with  a  hard  ulcerating 
lump  on  the  left  border  of  his  tongue  opposite  to  the  molar  teeth.  It  was  very 
much  like  a  cancerous  nodule.  He  had  a  doubtful  history  of  syphilitic  infection. 
Suspicion  of  the  syphilitic  nature  of  the  lesion  was  aroused  by  its  bulk.  A 
snipping  showed  none  of  the  characteristics  of  epithelioma,  and  it  disappeared 
entirely  under  antisyphilitic  remedies.  The  base  of  a  gummatous  ulcer  is  more 
leathery,  and  the  edges  are  often  undermined.  A  nodule  that  has  the  appear- 
ance of  a  gumma,  but  that  bleeds  easily  and  spontaneously,  is  almost  certainly 
malignant. 

In  tertiary  ulcers  of  the  tongue,  the  lymph  nodes  of  the  neck  are  sometimes 
enlarged,  and  so  are  they  also  in  septic  tuberculous  ulcerations.  The  fact 
must  also  not  be  overlooked  that  the  lymph  nodes  may  be  involved  and  yet 
not  be  palpable.  They  lie  beneath  the  deep  cervical  fascia,  and  must  attain  some 
size  and  firmness  before  they  can  be  felt.  Before  we  obtain  anything  like  the 
best  possible  therapeutic  results,  we  must  learn  to  diagnose  cancer  of  the  tongue 
without  the  aid  of  enlarged  lymph  nodes  as  a  symptom.  Early  operation  will 
give  the  same  surprise  here,  in  the  matter  of  enlarged  lymph  nodes,  as  in  the  case 
of  the  breast  and  the  axilla. 

Gummata  of  the  tongue  do  not  as  a  rule  cause  pain.  They  are  frequently 
multiple,  and  may  be  accompanied  by  other  evidences  of  oral  syphihs. 

In  actinomycosis  the  finding  of  the  ray  fungus  will  establish  the  diagnosis. 
In  sarcoma  the  absence  of  the  characteristics  of  epithelioma  in  microscopical 
sections  will  aid  in  making  the  necessary  differentiation.  A  calculus  lying  in 
the  floor  of  the  mouth  and  surrounded  by  inflammatory  tissue  might  simulate 
a  malignant  growth,  but  an  exploring  needle  should  dissipate  the  doubt.  Each 
case  should  be  carefully  studied,  and  a  diagnosis  made  at  the  earliest  possible 
moment.  When  this  is  universally  done  by  the  family  physician,  who  generally 
sees  these  patients  first,  our  ultimate  results  in  the  treatment  of  cancer  of  the 
tongue  will  improve,  and  not  before.  I  have  never  known  any  harm  to  result 
from  snipping  off  a  small  i)iece  of  the  growth.  It  is  easily  done  and  without 
pain.  A  pledget  of  cotton  saturated  with  a  twenty-per-cent  solution  of  cocaine 
may  be  applied  to  the  part,  or  a  few  minims  of  a  four-per-cent  solution  may  be 
injected  beneath  the  suspected  area.  The  latter  method  seems  to  me  the  prefer- 
able one.     The  tongue,  enveloped  in  a  piece  of  gauze,  is  then  held  forward  and 
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to  one  side  by  an  assistant.  The  ulcer  or  wart  is  picked  up  with  a  pair  of  tissue 
forceps,  and  removed  at  one  snip  with  a  pair  of  scissors  curved  on  the  flat.  It 
is  very  important  to  remove  for  examination  a  portion  of  the  indurated  area. 
Chnical  or  microscopical  evidence  of  malignancy  is  sufficient  to  justify  the  local 
removal  of  the  growth,  but  the  whole  or  half  of  the  tongue  should  never  be 
removed  unless  the  diagnosis  is  clear,  both  clinically  and  microscopically. 

Treatment. — Operative  treatment  is  the  only  treatment  that  should  be  con- 
sidered. The  early  accounts  of  the  surgery  of  the  tongue  are  vague.  An 
operable  case  is  one  in  which  the  whole  disease  can  be  removed  with  a  margin  of 
at  least  1  cm.  of  healthy  tissue  all  around  the  tumor. 

Until  well  on  in  the  nineteenth  century,  cancer  of  the  tongue  was  confused 
with  a  number  of  conditions,  more  particularly  syphilis,  lymphangioma,  and 
gangrenous  mercurial  glossitis.  Hippocrates  showed  great  sagacity  when  he 
said:  "It  is  better  not  to  apply  any  treatment  in  cases  of  occult  cancer,  for  if 
treated  the  patient  cUes  quickly;  but  if  not  treated,  they  hold  out  for  a  long 
time."  "All  the  ancient  commentators  explain  that  by  occult  may  be  meant 
either  not  ulcerated  or  deep-seated.  The  latter  seems  the  better  interpretation, 
and  then  the  meaning  would  be  that  when  the  cancer  is  superficial,  it  admits  of 
being  removed  by  operation — that  is  to  say,  by  the  knife  or  the  cauter}-;  but 
when  the  disease  is  deep-seated,  it  is  best  to  let  it  alone."  It  would  seem  that 
some  of  the  earher  operations  were  done  for  non-cancerous  conditions,  particu- 
larly for  lymphangioma,  macroglossia,  and  gangrene,  the  result  of  mercurial  glos- 
sitis. The  early  operations  of  the  sixteenth  century  consisted  for  the  most  part  in 
remo\'ing  tumors  from  some  accessible  position,  by  means  of  the  ligature,  by  cut- 
ting and  burning.  But  Httle  progress  was  made  in  the  eighteenth  century.  In 
the  early  part  of  the  nineteenth  century  ligatures  and  caustics  were  the  two  more 
common  methods  employed.  The  fii-st  distinct  advance  was  made  in  1819  by 
Langenbeck,  who  made  a  \'-shaped  incision  and  sutured  the  edges  together.  In 
1827  Major  apphed  a  hgature  to  one  half  of  the  tongue  after  sphtting  it  down 
the  middle:  later,  came  attempts  to  pass  the  hgatures  below  the  jaw  and  round 
the  tongue.  In  1831  Jaeger  di\ided  the  cheek  to  obtain  better  access  to  the 
cUsease  in  the  tongue.  In  1838  Regnoh  removed  the  tongue  through  the  floor 
of  the  mouth,  through  an  incision  made  m  the  submental  region.  In  1839  Roux 
removed  half  the  tongue  with  a  knife  after  preliminary'  hgature  of  the  lingual 
artery,  and  demonstrated  the  freedom  with  which  it  could  be  drawn  out  after 
division  of  the  anterior  pillar  of  the  fauces  and  the  attachment  to  the  floor  of 
the  mouth.  Sedillot  in  1844  div-ided  the  lower  jaw  at  the  symphysis  by  an  angu- 
lar cut :  then  separated  and  removed  the  left  half  of  the  tongue  just  in  front  of 
the  epiglottis.  Three  j^ears  later  Syme,  to  whom  this  method  is  sometimes 
credited,  removed  the  tongue  after  division  of  the  lower  jaw.  For  a  number  of 
years  difi"erent  forms  of  ecraseur  were  used,  chiefly  with  the  object  of  lessening 
the  danger  of  death  from  hemorrhage.     I  well  remember,  in  my  student  days, 
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seeing  our  professor  of  surgery  remove  the  tongue  with  the  ecraseur,  the  first 
assistant  standing  by,  watch  in  hand,  for  the  purpose  of  determining  when  it  was 
time  to  give  the  handle  another  turn.  The  mechanical  ecraseur  caused  great 
bruising  of  the  tissues,  and  was  not  infrequently  followed  by  very  troublesome 
secondary  hemorrhage  and  septic  infection.  The  galvano-ecraseur  was  thought 
to  be  an  improvement.  The  great  advance  in  the  development  of  the  present 
technique  for  the  removal  of  the  tongue  was  rendered  possible  by  the  introduction 
of  antiseptic  surgery.  To  Kocher  more  than  to  any  other  belongs  the  credit 
of  emphasizing  the  importance  of  Listerian  methods  in  the  removal  of  the 
tongue,  and  of  designing  methods  for  carrying  out  this  idea. 

Before  proceeding  to  describe  the  details  of  the  different  operations  as 
practised  to-day,  there  may  be  mentioned  certain  preliminaries  which  are 
applicable  to  all.  One  of  the  dangers,  in  cases  of  this  kind,  is  a  post-operative 
pneumonia.  These  patients,  particularly  those  seen  in  our  hospitals,  enter  the 
institution  with  the  mouth,  teeth,  and  gums  in  anything  but  a  hygienic  state. 
It  is  recommended  by  some  to  raise  the  opsonic  index  for  streptococci  before  oper- 
ating, thus  increasing  the  patient's  resistance  to  infection.  Before  the  serious 
operation  of  removal  of  the  tongue  is  undertaken,  carious  teeth  should  be  re- 
moved and  a  mouth  wash  used  freely  for  several  days,  until  the  mouth  becomes 
as  clean  as  it  is  possible  to  render  it  under  the  circumstances.  The  evening  of 
the  day  before  the  operation,  the  patient  should  use  the  mouth  wash  very 
frequently  and  very  thoroughly,  and  be  allowed  nothing  but  sterilized  drinks 
out  of  sterihzed  cups  from  this  time  onward.  With  a  view  to  lessening  the 
danger  as  much  as  possible  at  the  time  of  operation,  it  is  important  that  in  cold 
weather  the  body  and  the  extremities  be  kept  warm.  The  legs  should  be 
dressed  separately  in  warm  flannels,  the  arms  thoroughly  covered,  and  the  body 
and  chest  kept  warm  and  dry.  After  operation  the  patient  should  be  placed 
in  a  part  of  the  ward  that  is  free  from  draughts  of  cold  air.  On  the  day  follow- 
ing the  operation  he  should  be  encouraged  to  sit  up  in  bed  with  the  aid  of 
a  back-rest,  and  to  sit  up  out  of  bed  for  a  short  time  during  the  morning  and 
afternoon  of  each  subsequent  day.  The  upright  position  favors  the  clearing  of 
the  throat  and  mouth  and  lessens  the  danger  of  hypostatic  and  aspiration- 
pneumonia.  Of  the  mouth  washes  that  are  most  desirable,  the  following  may 
be  mentioned:  a  solution  of  potassium  permanganate,  1  in  1,000,  a  saturated 
solution  of  boracic  acid,  and  a  solution  of  earbohc  acid,  1  in  50,  with  a  Httle 
sodium  bicarbonate  added.  It  is  often  well  to  keep  these  patients  for  a  few 
days  in  the  ward  undergoing  this  preparatory  treatment ;  they  get  good  food, 
and  become  accustomed  to  the  hospital  regime  before  the  operation  is 
performed. 

The  operating-table  for  tongue  cases  should  be  one  that  can  easily  be  made  to 
change  its  position,  and  particularly  to  assume  the  Trendelenburg  position. 
During  the  preliminary  dissection  of  the  swollen  lymph  nodes  of  the  neck  and 
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the  ligature  of  the  hngual  artery  the  patient  may  lie  on  a  level  table;  but  during 
the  actual  removal  of  the  tongue  from  the  mouth,  more  or  less  bleeding  is  in- 
ei-itable,  and  it  is  therefore  safer  that  he  should  then  be  in  the  Trendelenburg 
position,  so  that  the  blood,  of  necessity  more  or  less  mixed  with  the  septic  saliva 
and  mucus  in  the  mouth,  may  run  into  the  vault  of  the  pharynx,  and  be  sponged 
out.  The  Trendelenburg  position  removes  to  a  very  great  extent — in  fact,  al- 
most altogether,  if  proper  care  be  taken — the  danger  of  aspiration-pneumonia. 
ButUn  and  Spencer  speak  very  highly  of  the  lateral  position  during  this  stage  of 
the  operation,  in  which  position  the  blood  runs  into  the  hollow  of  the  cheek 
and  out  of  the  mouth. 

In  this,  as  in  other  operations,  each  surgeon  uses  the  anaesthetic  which  he 
likes  best.  My  own  preference  in  cases  of  this  kind  has  been,  for  a  number  of 
years  past,  for  chloroform,  administered  with  a  Junker's  apparatus.  The  vapor  of 
this  aniesthetic  agent  is  carried  into  the  pharynx  through  an  appropriately  shaped 
metal  tube  that  is  passed  along  the  floor  of  the  nostril.  The  use  of  the  Junker's 
apparatus  permits  the  anaesthetist  to  stand  at  a  convenient  distance,  to  one  side, 
and  obviates  the  otherwise  unavoidable  delay  caused  by  the  necessity  of  sus- 
pending actual  operative  work  until  a  fresh  dose  of  the  anaesthetic  shall  have 
been  administered.  The  question  of  preliminary  tracheotomy  is  one  of  im- 
portance, upon  which  there  is  a  difference  of  opinion  among  surgeons  of  experi- 
ence. In  cases  where  the  whole  tongue  is  to  be  removed,  with  a  part  of  the  floor 
of  the  mouth,  I  am  satisfied  that  the  mortality  resulting  directly  from  the  opera- 
tion is  lowered  considerably  by  a  tracheotomy  oralaryngotomy,  performed  either 
ju?t  before  the  excision  or  a  week  or  ten  days  earlier.  I  prefer  the  latter  course. 
The  advantages  gained  are  that  the  epiglottis  maybe  pushed  over  the  laryngeal 
opening,  and  that  the  whole  pharynx  may  be  plugged  so  tightly  that  no  blood 
can  enter  the  trachea  or  stomach  during  the  operation  or  while  the  patient  is 
recovering  from  the  aniesthetic.  During  the  succeeding  daj's  the  patient  should 
be  afforded  all  the  fresh  air  that  the  ward  or  room  is  capable  of  supplying.  If 
enlarged  lymph  nodes  are  to  be  removed  from  both  sides  of  the  neck,  one  side 
may  be  operated  upon  simultaneously  with  the  tracheotomy,  and  at  the  same 
time  the  lingual  artery  of  that  side  may  be  tied.  Tlie  removal  of  the  lymph 
nodes  on  the  other  side  of  the  neck  may  be  effected  at  the  time  when  the  tongue 
is  excised. 

Tracheotomy  is  not  so  essential  where  it  is  intended  to  remove  only  a  portion 
of  the  tongue.  When  a  considerable  part  of  the  organ  is  left,  the  hemorrhage  is 
not  so  great;  and  besides,  with  the  mouth  in  this  condition,  the  patient  has 
much  more  power  to  clear  the  cavity  of  the  secretions  that  are  so  abundant 
and  so  annoying  during  the  first  week  after  the  operation.  Butlin  has  tried 
larjTigotomy  in  a  series  of  cases,  and  is  pleased  \^•ith  the  results.  Laryngotomy 
may  be  better  adapted  to  the  requirements  of  the  case  than  tracheotomy:  but 
it  is  just  possible  that,  if  the  tube  is  allowed  to  remain  in  the  opening  ten  days  or 


276 


AMERICAN  PRACTICE  OF  SURGERY. 


a  fortnight,  as  is  sometimes  necessary,  the  vocal  cords  may  experience  some 
damage.  If  this  fear  proves  to  be  unfounded,  it  is  quite  possible  that  in  excision 
of  the  tongue  laryngotomy  may  replace  tracheotomy. 

Two  very  legitimate  questions  are  commonly  asked  by  the  patient:  Will 
it  be  necessary  to  remove  the  whole  tongue?  and  Shall  I  ever  be  able  to  speak 
again?  In  reply  to  the  first  of  these  questions  the  surgeon  may  make  the  follow- 
ing statements.  If  the  disease  is  still  in  an  early  stage,  and  if  it  occupies  only 
a  small  area  at  the  tip  of  the  tongue,  the  removal  of  the  cancerous  focus  together 
with  a  zone  of  healthy  tissue  fully  an  inch  broad,  by  a  V-shaped  incision,  will 
probably  confer  upon  the  patient  as  great  a  degree  of  immunity  as  would  be 
conferred  upon  him  if  a  larger  portion  of  the  tongue  were  removed.  If  recurrence 
takes  place,  it  will  be  in  the  lymph  nodes  rather  than  in  the  stump  that  the 


Fig.  229. — Half  of  Tongue  Removed  by  Operation  for  Carcinoma.  The  organ  is  lying  upon  its 
raw  surface.  The  disease  is  located  on  the  right  border.  The  raw  surface  of  the  septum  is  not  visible 
in  the  drawing.     (Original.) 


disease  will  manifest  itself.  The  same  reasoning  applies  in  the  case  of  early 
limited  disease  on  the  border  of  one  half  of  the  tongue.  If  that  half  is  removed, 
one  can  get  as  far  behind  the  disease  on  that  side  as  if  the  other  side  were  removed 
as  well;  and  if  the  disease  recurs,  it  will  probably  be  in  the  lymph  nodes  rather 
than  in  the  stump  or  remaining  half.  (Figs.  229  and  230.)  Partial  removal  of 
the  tongue  should  undoubtedly  be  confined  to  early,  small,  and  favorably  situ- 
ated growths. 

I  am  disposed  to  believe  that  hereafter  these  partial  excisions  will  be  done 
much  more  frequently  than  they  have  been  in  the  past.  The  dividing  line  be- 
tween cases  suitable  for  partial  excision  and  those  in  which  the  whole  tongue 
should  be  excised  is  perhaps  not  easily  drawn  in  the  border-land  group;  and,  of 
course,  it  is  better  to  err  cm  the  side  of  wide  and  thorough  removal  than  to  sub- 
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ject  the  patient  to  the  risk  of  any  diseased  part  being  left.  The  mortality  in 
theee  extensive  operations,  undertaken  when  the  disease  is  thoroughly  established, 
is  high,  and  it  would  seem  as  if  it  must  necessarily  remain  high.  Better  results 
are  to  be  obtained  by  the  early  recognition  of  the  chsease,  and  b}'  its  removal 
while  the  focus  is  still  small  and  before  the  hnnph  nodes  are  involved.  An 
article  recently  pubUshed  by  ButUn  draws  attention  particularly  to  cases 
which,  a  few  months  ago,  he  would  have  considered  precancerous,  but  in  which 
the  suspicious  tissues  removed  b}*  operation  were  found,  upon  microscopical 


Fig.  230.— Recurrent  Carcinoma  of  the  Cer\-ical  Lj-mph  Xodes,  Secondary  to  Carcinoma  of  the 

Tongue.     (Original.) 

examination,  to  be  unciuestionably  cancerous.  It  is  plain,  therefore,  that  one 
cannot  afford  to  wait  for  the  so-called  text-book  symptoms  of  cancer  of  the  tongue; 
one  must  learn  to  recognize  its  true  nature  before  there  is  fixity,  before  there  is 
involvement  of  the  associated  lymph  nodes.  The  earhest  conditions  are  recog- 
nized more  by  touch  than  by  sight;  they  consist  of  a  simple  thickening  of  the 
surface,  of  small  warty  growths,  not  ulcerated  or  flat,  or  of  verj'  slightly  raised, 
smooth,  red,  glazed  plaques.  These  often  represent,  not  a  mere  precancerous 
condition,  but  a  genuine  cancer  in  its  eariy  stage.  A  general  removal  of  these 
suspicious  lesions  can  hardly  do  harm ;  the  operation  leaves  the  patient  with  a  good 
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tongue  for  speaking  and  swallowing.  Many  of  us  were  brought  up  to  believe 
that  cancer  of  the  tongue  was  properly  and  efficiently  treated  only  when  the 
whole  of  the  tongue  had  been  removed.  The  new  doctrine  would  seem  to  be 
that  we  must  strive  to  recognize  cancer  of  the  tongue  when  it  is  small  and  limited 
in  extent,  and  while  it  may  be  sufficiently  removed  by  a  partial  excision  of  the 
organ. 

Great  credit  in  the  recognition  of  these  very  early  cancerous  conditions  of 
the  tongue  is  due  to  Dr.  Bashford,  the  director  of  the  Imperial  Cancer  Research 
Fund,  and  his  assistant  Dr.  Murray.  In  the  case  of  a  man  fifty-three  years  of 
age,  who  recently  came  under  my  care,  there  was  visible,  opposite  the  second 
molar  tooth  on  the  right  side,  a  small  fissure.  It  was  visible  only  in  a  good 
light;  but  on  palpation  it  was  found  to  be  hard  and  exquisitely  tender,  the 
latter  condition  being  due  to  its  proximity  to  the  lingual  nerve.  I  removed  it, 
together  with  a  margin  of  healthy  tissue  1  cm.  (f  in.)  in  breadth,  and  the 
pathologist  of  the  hospital  reported  it  to  be  undoubtedly  a  young  carcinoma. 

As  regards  the  second  question — Can  I  ever  speak  again? — it  is  an  easier 
matter  to  give  the  patient  a  satisfactory  reply.  If  either  the  posterior  half  or  one 
lateral  half  of  the  tongue  can  be  allowed  to  remain,  the  patient  will  have  no 
material  difficulty  in  speaking.  If  one  lateral  half  is  left,  it  soon  comes  to  oc- 
cupy the  centre  of  the  mouth,  and  is  useful  in  mastication,  swallowing,  and  speak- 
ing. When  the  whole  tongue  is  removed,  the  floor  of  the  mouth  rises  up,  and 
supplies  to  a  surprising  degree  the  place  of  the  tongue.  Patients  in  this  condi- 
tion can  speak  more  distinctly  than  can  one  whose  tongue  is  the  seat  of  a  three- 
months-old  cancer,  A  patient  from  whom,  ten  years  ago,  I  removed  the  whole 
tongue  as  far  back  as  the  epiglottis,  is  to-day  well  and  free  from  any  sign  of 
recurrence.  During  the  past  seven  years  he  has  earned  his  living  as  a  book  agent. 
One  of  his  greatest  difficulties  at  first  was  to  masticate  his  food,  and  he  was 
very  proud  when  he  became  able  once  more  to  sit  at  the  table  with  others  and 
not  excite  attention. 

A  small  growth  on  the  tip  of  the  tongue  can  be  removed  by  a  small  ^^-shaped 
incision.  No  vessels  of  any  size  are  divided.  Ligatures  will  probably  not  be 
required,  and  the  edges,  brought  together  by  a  suture,  will  unite  rapidly  and 
satisfactorily.  Small  growths  may  be  removed  from  the  border  of  the  tongue 
by  a  V-  or  crescent-shaped  incision,  and  from  the  dorsum  by  an  elliptical  incision 
surrounding  the  growth.  I  am  not  aware  that  any  series  of  specimens  have  ever 
been  worked  out  with  a  view  to  determining  how  wide  a  margin  of  healthy  tissue 
one  should  leave  when  making  the  incision  for  the  removal  of  a  malignant 
growth.  A  very  common  rule  in  literature  is  to  cut  at  a  distance  of  1  cm.  (|  in.) 
from  the  growth ;  in  English  books  the  proper  distance  is  given  as  one-half  inch. 
This  would  seem  to  be  a  minimum,  but  in  early  growths  and  in  so-called  pre- 
cancerous conditions  (possibly  already  become  malignant),  this  would  seem  to 
be  sufficient.     One  should  not  only  cut  sufficiently  far  l)ack,  l)ut  should  carry 
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the  knife  down  sufficiently  far  into  the  depths  of  the  muscle  of  the  tongue,  so  as 
to  get  far  below  the  infiltrated  area.  Before  one  undertakes  to  remove  a  small 
growth  from  the  border  or  body  of  the  tongue  it  is  verj'  important  that  the  organ 
should  be  fixed  and  controlled;  otherwise  the  field  will  soon  become  obscured  by 
blood,  and  the  operation  rendered  exceedingly  difficult.  A  very  satisfactory 
way  of  controlling  the  tongue  is  by  passing  through  the  anterior  part  two  good- 
sized  silk  or  linen  thread  sutures  which  may  be  used  as  tractors.  The  raw  sur- 
faces should  be  approximated  and,  as  far  as  possible,  retained  by  sutures,  thus 
lessening  the  chances  of  infection,  the  suffering  of  the  patient,  and  the  period 
of  repair. 

When  removing  one  half  of  the  tongue,  as  in  removal  of  the  entire  organ, 
I  find  it  more  expedient  to  begin  with  dissection  of  the  lymph  nodes  of  the  neck. 
In  the  unilateral  cases  these  nodes  are  removed,  on  the  side  corresponding  to  that 
of  the  disease,  down  to  the  level  of  the  bifurcation  of  the  common  carotid.  The 
submaxillaiy  salivary  gland  is  also  removed,  and  the  Ungual  artery  is  tied  as  it 
passes  beneath  the  hyo-glossus  muscle.  In  this  way  nearly  the  whole  of  the 
operation  is  done  before  the  mouth  is  opened;  and  thus  no  blood  during  this 
time  will  have  entered  the  lary^nx.  Tracheotomy  is  seldom  performed  for  uni- 
lateral excision.  ^Mien  the  enlarged  nodes  have  been  removed  and  the  lingual 
artery  has  been  tied,  the  patient's  head  is  thrown  back,  a  mouth-gag  introduced, 
and  a  bright  light  thrown  into  the  mouth.  Two  strong  silk  or  linen  sutures  are 
passed  through  the  centre  of  the  tongue,  one  on  each  side  of  the  middle  line. 
The  mucous  membrane  is  then  diA-ided  longitudinally  by  a  sharp  knife,  the  in- 
cision beginning  behind,  at  the  point  through  which  it  is  proposed  to  carry  the 
transvei-se  section — i.e.,  about  2  cm.  or  three-quarters  of  an  inch  behind  the 
posterior  Umit  of  the  disease.  The  mucous  membrane  on  the  under  surface  of  the 
tongue  is  next  divided,  and  then  the  further  separation  of  the  two  halves  is  effected 
by  blunt  di.ssection.  After  this  ha»s  been  accompHshed  it  will  be  necessarA', 
in  order  to  separate  the  diseased  half  of  the  tongue  completely  from  the  parts  to 
which  it  still  remains  attached,  to  diA-ide  the  mucous  membrane  of  the  floor  of 
the  mouth  posteriorly  and  the  anterior  pillar  of  the  fauces,  and  then  the  root  of 
the  tongue  (cUseased  half  only)  at  the  point  decided  upon.  In  a  few  cases  there 
may  be  a  Uttle  trouble  with  bleeding  from  the  doi-salis  Unguse  or  its  tonsillar 
branch,  but  it  is  easily  controlled.  This  part  of  the  operation  should  be  per- 
formed with  the  patient  either  in  the  Trendelenburg  position  of  lying  well  over 
on  the  side  corresponding  to  the  diseased  half  of  the  tongue,  so  that  the  blood 
will  collect  in  a  pool  in  the  cheek,  rather  than  run  back  into  the  pharj-nx.  In 
order  to  lessen  the  extent  of  the  raw  surface  the  mucous  membrane  of  the  re- 
maining half  may  in  certain  cases  be  attached  to  that  on  the  inner  side  of  the 
alveolar  process.  The  remaining  raw  surface  is  then  painted  with  \Miitehead's 
iodoform  paint  (see  page  281),  and  a  strip  of  iodoform  gauze  is  packed  upon  the 
surface  and  changed  twice  daily,  in  order  to  keep  the  wound  clean.     If  the 
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disease  has  extended  toward  the  floor  of  the  mouth,  the  estabhshment  of  a 
communication  between  the  floor  of  the  mouth  and  the  neck  will  be  unavoidable. 
When  such  a  communication  has  been  made,  every  opportunity  should  be 
afforded  for  the  discharges  of  the  mouth  to  escape  into  the  dressings  on  the 
side  of  the  neck  through  a  rubber  tube  half  an  inch  in  diameter,  the  upper 
end  of  which  is  just  flush  with  the  floor  of  the  mouth.  The  upper  and  lower 
ends  of  the  incision  m.ade  for  the  removal  of  the  enlarged  lymph  nodes  may 
be  closed,  but  at  the  centre  of  this  incision  the  edges  of  the  wound  should  be 
left  gaping  widely,  as  otherwise  infection  will  be  Hkely  to  spread  along  the  cellular 
tissues  of  the  neck. 

WTiitehead's  Method  of  Excising  the  Tongue. — Mr.  Whitehead'"  removes  the 
tongue  with  a  pair  of  strong  blunt-pointed  scissors;  he  finds  no  operating-table 
that,  in  his  opinion,  is  equal  to  an  ordinary  high-backed  rocking-chair.  The 
patient  is  made  fast  to  the  chair  by  roller  or  jack  towels,  so  placed  as  not  to 
interfere  with  respiration.  When  secured,  the  patient  can  be  raised  from  the 
horizontal  to  the  upright  position,  or  lowered  to  the  horizontal  or  any  inter- 
mediate stage  at  a  moment's  notice.  PreHminary  tracheotomy  or  preliminary 
ligature  of  the  lingual  artery  is  not  in  favor  with  Whitehead.  His  operation 
mortality  is  low:  3  deaths  in  116  cases  of  total  extirpation  of  the  tongue.  The 
first  death  (in  a  patient  of  fifty-six)  was  due  to  suffocation  caused  by  the  rup- 
ture of  an  abscess  of  the  lung  on  the  second  day.  The  second  occurred  in  a 
patient  aged  sixty-eight,  who  died  on  the  twelfth  day  from  syncope;  while  the 
third  death  was  that  of  a  patient  aged  seventy,  who  died  on  the  fourteenth  day 
from  exhaustion  after  the  floor  of  the  mouth  had  quite  cicatrized.  The  fol- 
lowing are  Mr.  Whitehead's  directions : — "  Seize  the  tip  of  the  tongue  with  a  pair 
of  forceps,  pull  it  forward,  and  when  it  is  in  this  position  pass  through  it  a 
strong  ligature  for  the  purpose  of  forward  and  upward  traction  during  the  opera- 
tion. This  is  a  most  important  matter,  as  the  traction  not  only  controls  to  a 
large  extent  the  main  artery,  but  it  makes  all  the  subsequent  stages  of  the  opera- 
tion much  easier.  The  tongue  is  drawn  forward  and  upward  to  the  fullest  ex- 
tent, and  the  frsenum  divided  by  means  of  a  pair  of  scissors.  The  lower  blade  of 
the  scissors  is  slipped  under  the  mucous  membrane  on  one  side  of  the  tongue, 
and  run  along  this  side  as  far  back  as  the  anterior  pillar  of  the  fauces.  By  closing 
the  scissors,  the  attachment  to  the  mucous  membrane  of  the  jaw  is  severed;  the 
anterior  pillar  of  the  fauces  and  the  lateral  attachments  are  divided.  The  same 
procedure  is,  of  course,  repeated  on  the  other  side,  when  the  whole  tongue  is  to  be 
excised.  Wlien  these  incisions  have  been  made,  it  will  be  found  that  nearly  the 
whole  of  the  tongue  can  be  pulled  out  of  the  mouth,  making  the  remaintler  of 
the  operation  almost  extra-oral ;  at  any  rate,  so  much  so  that  there  need  be  lit- 
tle fear  of  any  blood  getting  into  the  air  passages. 

"  Now,  the  more  critical  part  of  the  o])eration  commences,  the  one  most 
dreaded  by  the  inexperienced.     Having  proceeded  so  far  in  separating  the  tongue 
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with  the  scissors,  the  timid  surgeon  need  make  no  further  use  of  a  cutting  in- 
strument, if  he  wishes  to  avoid  any  risk  of  unintentionally  di\'iding  the  arterj'. 
The  tissues  can  be  ruthlessly  broken  down  and  torn  asimder.  With  a  dr\'  dis- 
sector he  can  break  do\\Ti  the  remainder  of  the  friable  tongue,  and  expose  the 
arterj'  and  the  ner\^es  as  clean  as  if  he  were  making  a  dissection.  Nothing  is 
then  easier  than  seizing  each  artery  separately  by  forceps,  snipping  the  distal 
ends,  and  gently  twisting  the  stump  of  the  vessel.  The  greatest  confidence  may 
be  estabhshed  by  the  almost  universal  certainty  that  if,  after  the  forceps  are 
removed,  no  immediate  bleecUng  of  the  artery  takes  place,  no  subsequent  hemor- 
rhage need  be  feared.  This,  in  my  opinion,  is  an  unanswerable  argument  in  favor 
of  toi-sion  as  against  the  use  of  the  ligature,  which  some  surgeons  use  in  preference. 

"  Ha\ing  twisted  each  artery,  it  is  desirable,  in  my  opinion,  before  proceecUng 
further  to  place  a  loop  of  a  strong  ligature  through  the  under  and  attached  part 
or  stump  of  the  tongue,  to  prevent  the  stump  falling  back  when  the  tongue  is 
finally  removed.  That  this  is  an  advantage  is  denied  by  Sir  Frederick  Treves; 
but  I  still  maintain  that  a  ligature  should  be  passed  through  the  glosso-epiglot- 
tidean  fold  for  the  purpose  of  traction  after  the  tongue  has  been  excised,  should 
secondary  hemorrhage  occur — a  verj^  remote  contingency.  In  private  practice 
it  certainly  affords  the  attendant  nurse  an  element  of  confidence.  In  hospital 
practice  the  precaution  is  perhaps  unnecessary. 

''The  final  separation  can  be  completed  by  either  snipping  through  the 
remaining  muscular  fibres,  or  dehberately  twisting  the  stump  until  the  tongue 
becomes  completely  detached. 

"  After  the  tongue  is  removed  and  any  small  vessels  still  bleeding  have  been 
twisted,  and  when  the  floor  of  the  mouth  is  quite  dry,  it  is  a  great  advantage 
from  more  than  one  point  of  view  to  apply  a  varnish  to  the  floor  of  the 
mouth.'  " 

V^Tiitehead's  varnish  is  made  by  substituting,  for  the  spirit  ordinarily  used 
in  the  preparation  of  "  Friars'  Balsam."  a  saturated  ethereal  solution  of  iodoform, 
turpentine  being  added  to  the  mixture  in  the  proportion  of  one  volume  to 
ten.  It  tends  to  check  the  oozing  and  to  lessen  the  acute  sensibility  of  the 
raw  surfaces.  The  lymph  nodes  may  be  removed  at  the  same  time  or  at  a 
subsequent  operation.  Whitehead  reports  one  case  alive  and  well  thirteen 
years  after  he  removed  the  tongue,  and  another  twelve  years. 

Kocher,  in  his  1907  ecUtion  of  "  Chirurgische  Operationslehre,"  advises 
against  preUminary  tracheotomy,  and  recommends  that  the  affected  lymph 
nodes  be  removed  sixteen  days  before  the  removal  of  the  tongue.  He  finds 
that  when  those  located  in  the  anterior  triangles,  as  well  as  those  lying  un- 
derneath the  sterno-mastoid  and  along  the  large  vessels,  have  been  thoroughly 
extirpated,  the  wound  becomes  too  large  and  gaping;  and,  no  matter  what  care 
be  taken,  it  is  almost  impossible  to  prevent  it  from  becoming  infected.  His 
normal  procedure  consists  in  di\iding  the  jaw  in  the  middle  line  (as  first  recom- 
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mended  by  Sedillot)  in  all  cases  where  the  cancer  extends  as  far  back  as  the 
isthmus  of  the  fauces,  and  where  it  has  involved  the  arch  of  the  palate,  the  fold 
passing  to  the  upper  jaw,  the  walls  of  the  pharynx,  and  the  soft  palate.  He 
claims  the  following  advantages  for  this  method :  The  hemorrhage  is  very  sUght, 
as  it  is  more  effectively  controlled ;  the  secretions  of  the  wound  are  drained  away 
much  more  satisfactorily;    and  the  muscles  of  deglutition  along  with  their 

nerves  can  be  better  preserved,  thus  insuring  a  better 
functional  result  and  less  interference  with  deglutition. 
An  incision  is  made  in  the  middle  hne  through  the 
lower  lip  down  to  the  bone,  and  is  continued  as  far  as 
the  hyoid  bone,  hsemostats  being  applied  to  the  divid- 
ed vessels  in  the  lip.  The  jaw  is  sawn  through  in  the 
middle  line.  It  is  a  good  plan  to  bore  two  symmet- 
rically placed  holes  with  a  drill  before  sawing.  The 
boring  is  to  be  done  without  reflecting  the  periosteum. 
It  is  advisable  to  saw  obliquely  backward  toward  the 
affected  side,  in  order  to  keep  the  insertion  of  the 
genio-hyo-glossus  and  the  genio-hyoid  on  both  sides 
in  the  healthy  part  of  the  jaw.  The  two  halves  of 
the  jaw  are  pulled  a  little  apart,  and  the  genio-hyoid 
and  genio-hyo-glossi  muscles  are  separated  in  the 
middle  line  if  they  are  involved  on  one  side.  The 
two  halves  of  the  jaw  are  next  widely  separated  by 
special  forceps  (Fig.  231),  and  the  tongue  is  drawn 
out  of  the  mouth  and  toward  the  healthy  side  by 
means  of  a  loop  of  silk  passed  through  it.  The 
mucous  membrane  of  the  floor  of  the  mouth  is  then 
divided  in  a  backward  direction,  instead  of  from  be- 
hind forward,  as  it  is  apt  to  tear  close  to  the  jaw  if  it 
is  pulled  on  too  much.  This  exposes  the  lingual  vein 
running  backward  and  outward,  across  the  outer 
surface  of  the  hyo-glossus  muscle,  and  the  lingual 
nerve  passing  forward  close  to  the  edge  of  the  tongue, 
immediately  under  the  mucous  membrane.  The  hy- 
poglossal nerve  is  seen  crossing  the  outer  surface  of 
the  hyo-glossus,  and  then  passing  forward  toward  the 
midtlle  line  to  enter  the  nmscular  fibres  of  the  gcnio-glossus.  The  lingual 
artery  passes  forward  and  upward  between  the  hyo-glossus  and  the  genio-hyo- 
glossus.  It  is  clearly  visible,  and  can  be  easily  ligatured  later.  The  hyo-glossus 
is  divided,  and,  as  in  all  muscular  incisions  immediately  outside  the  hmits  of 
a  new  growth,  is  cauterized,  a  procedure  which  improves  the  prognosis  by  aiding 
in  the  complete  removal  of  the  disease.     The  tongue  is  then  firmly  dragged  for- 


FiG.  231 . — Forceps  Adapted 
to  Use  in  Keeping  tlie  Frag- 
ments of  tiie  .law  Apart  after 
the  Latter  lias  Been  Sawed 
Through.     (After  Kocher.) 
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ward,  and  the  mucous  membrane  far  back  is  likewise  divided  with  the  cautery, 
well  away  from  the  tumor,  if  it  has  involved  the  palate  and  pharynx.  The 
stylo-glossus  muscle,  which  is  \'isible,  and  the  glosso-pharyngeal  nerve  lying 
beside  it  are  both  diAdded.  By  di^'iding  the  mucous  membrane  in  front  of  the 
tonsil,  the  latter,  even  when  invaded  by  the  new  growth,  can  be  separated  \\ith 
a  blunt  instrument  passed  round  its  outer  side,  thus  exposing  the  surface  of  the 
internal  pterygoid  muscle.  As  much  of  the  soft  palate  as  is  affected  is  di^^ded 
with  the  cautery,  and  the  tensor  and  levator  palati  are  cut  through,  the  mucous 


Fig.  232. — The  Usual  Method  of  Operative  Procedure  in  Cases  of  Cancer  of  the  Tongue  when  in 
an  Advanced  Stage.  (Kocher.)  a,  Line  of  incision  of  the  mucous  membrane;  b,  lingual  nerve;  c,  lin- 
gual vein;  d.  lingual  artery;  e,  hj-poglossal  muscle;  /,  sublingual  gland;  g,  hjTX)gIossal  nerve;  h,  right 
genio-glossal  muscle  separated  from  its  place  of  attachment;  i,  left  genio-glossal  muscle;  A,  genio- 
hyoid muscle ;  i,  my lo-hyoid  muscle ;  m,  digastric  muscle. 

membrane  on  the  posterior  wall  of  the  pharynx  being  then  cliAdded  dowTi  to  the 
longus  colli,  and  anteriorly  to  the  root  of  the  tongue.  Lastly,  the  tongue  is  cut 
through,  where  it  is  healthy,  with  the  thermo-cautery,  and  the  ner\'es,  muscles, 
and  vessels  (previously  Ugatured)  are  cut  through  on  the  under  surface  before 
they  pass  into  the  region  of  the  new  growth.  The  nerves  and  muscles  are 
preserved  as  much  as  possible  in  order  not  to  interfere  with  the  mechanism  of 
swallowing  more  than  is  necessary.  (Fig.  232.)  A  thin  layer  of  xeroform  is 
rubbed  into  the  cut  surfaces.     The  two  halves  of  the  jaw  are  then  approximated 
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and  retained  in  position  by  strong  silver  wire ;  an  opening  is  left  for  drainage  a 
little  above  the  hyoid  bone  at  the  posterior  end  of  the  incision.  The  patient  is 
allowed  to  sit  up  next  day,  and  may  try  swallowing  a  little  tea  or  wine  and 
water.     Nourishment  may  be  given  through  the  stomach  tube. 

For  the  removal  of  the  affected  lymph  nodes  Kocher  makes  an  incision  begin- 
ning below  the  mastoid  process  and  extending  along  the  anterior  border  of  the 
sterno-mastoid,  and  forward  along  the  crease  between  the  floor  of  the  mouth  and 
the  neck,  to  the  middle  line;  and,  lastly,  upward  to  the  lower  border  of  the  jaw. 
In  cases  where  the  extent  of  the  carcinoma  is  limited,  a  shorter  incision — one 
corresponding  to  the  middle  two-thirds  of  the  incision  just  described,  that  is,  from 
the  sterno-mastoid  as  far  as  the  hyoid  bone — will  suffice.  If  the  carcinoma  has 
involved  the  floor  of  the  mouth  and  the  pharynx  or  the  jaw,  it  is  best  to  ligature  at 
once  the  external  carotid,  after  ligaturing  the  facial  vein  at  the  anterior  border 
of  the  sterno-mastoid. 

In  cases  of  carcinoma  situated  at  the  base  of  the  tongue,  where  the  tumor  is 
not  accessible  from  the  front — that  is,  in  cases  of  cancer  of  the  root  of  the 
tongue  between  the  isthmus  of  the  fauces  and  the  hyoid  bone — Kocher  recom- 
mends a  subhyoid  pharyngotomy.  The  patient  is  anaesthetized,  and  a  low 
tracheotomy  is  performed;  the  epiglottis  is  then  exposed  by  the  previously 
described  incision  through  skin  and  muscles  along  the  border  of  the  hyoid  bone. 
If  the  epiglottis  is  involved,  the  mucous  membrane  is  divided  along  the  upper 
border  of  the  thyroid  cartilage,  the  epiglottis  is  then  hooked  forward,  and  the 
mucous  membrane  on  either  side  is  divided.  The  finger  is  now  passed  on  to  the 
base  of  the  tongue,  and  the  mucous  membrane  of  the  pharynx  beyond  the  disease 
is  drawn  forward  and  divided.  If  the  disease  has  spread  forward  into  the  tongue, 
and  especially  if  the  hyoid  bone  is  involved,  the  tongue  should  be  split;  the 
healthy  muscles  on  its  upper  surface  are  then  divided,  and  the  deep  cancerous  in- 
filtration of  the  tongue  is  reached  and  can  be  attacked  from  in  front  and  behind. 
The  lingual  nerve,  which  is  exposed  on  the  lateral  aspect  of  the  tongue,  shoukl  be 
divided  if  it  is  seen  to  enter  the  growth;  if. it  does  not  enter  the  mass,  it  should 
be  freed.  The  blood-vessels  are  to  be  treated  similarly.  The  muscles  and  other 
tissues  are  then  grasped  with  forceps  and  divided,  so  that  the  back  of  the  tongue 
can  be  pulled  into  the  wound  and  the  organ  divided  transversely  in  front  of  the 
disease  with  the  thermo-cautery.  In  this  way  Kocher  has  removed  an  extensive 
carcinoma  which  involved  the  whole  base  of  the  tongue,  and  had  infiltrated  the 
right  wall  of  the  pharynx  and  the  epiglottis. 

Methodical  dissection  of  the  lymph  nodes  of  the  neck  is  of  the  utmost  im- 
portance. One  can  do  better  when  one  has  a  definite  plan  for  working  and 
possesses  a  clear  idea  of  the  location  of  the  lymph  nodes  that  are  most  likely  to 
be  involved,  than  when  one  simply  goes  groping  about  in  the  anterior  triangle, 
removing  any  enlarged  nodes  that  ho  may  happen  to  come  across. 

The  nodes  that  receive  their  supply  from  different  parts  of  the  tongue  are  the 
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following:  the  submental,  that  lie  upon  and  between  the  genio-hyoid  and  genio- 
hyo-glossi  muscles,  and  that  are  more  particularly  involved  in  disease  of  the 
lower  lip,  tip  of  the  tongue,  and  region  of  the  fraenum ;  the  submaxillary  group, 
one  lying  in  the  subcutaneous  tissue  over  the  submaxillary  salivary  gland,  and 
the  others  lying  beneath  the  gland  and  within  its  sheath;  the  superior  carotid  or 
parotid  group,  h'ing  on  or  beneath  the  great  vessels  below  and  beneath  the  par- 
otid gland:  and  the  inferior  carotid  group,  situated  at  the  bifurcation  of  the 
common  carotid.  A  lymph  node  that  is  situated  at  the  posterior  inferior  angle 
of  the  hyo-glossus  muscle  should  be  looked  for  and  removed.  If  the  disease  is  in 
the  middle  line,  both  sides  of  the  neck  should  be  cleared  out.  Butlin  removes  the 
platysma.     (Consult  also  the  article  on  "  Surgery  of  Lymph  Nodes,"  in  Vol.  II.) 

ButHn  "  recommends  a  long  incision  extending  from  the  mastoid  process, 
or  from  a  point  just  below  it,  to  the  stemo-clavicular  joint,  along  the  anterior 
border  of  the  sterno-mastoid  muscle.  Another  incision  is  carried  from  the 
symphysis  menti  across  the  side  of  the  neck  to  meet  the  first  incision  at  a  point 
corresponding  to  the  upper  border  of  the  thyroid  cartilage.  It  forms  nearly  a 
right  angle  with  the  first  incision,  and  di\'ides  the  skin  into  two  large  triangular 
flaps — a  lower  one,  with  its  apex  directed  backward,  and  an  upper  one,  with  its 
apex  turned  downward.  The  lower  flap  is  to  be  turned  inward,  and  the  upper 
one  is  to  be  reflected  upward  over  the  jaw.  These  flaps  should  be  of  skin  only,  or 
should  contain  very  little  more  than  skin,  because,  in  addition  to  the  lymph  node 
that  lies  over  the  submaxillary  salivary  gland,  there  is  another  node  in  the  sub- 
mental region,  one  which  also  lies  in  the  subcutaneous  fat.  These  incisions  give 
good  access  to  the  regions  just  indicated,  and  permit  of  a  thorough  cleaning  out 
of  the  contents  of  the  anterior  triangle,  at  a  minimum  cost  of  time  and  with  a 
minimum  loss  of  blood.  The  submaxillary  saUvary  gland,  the  hnnph  nodes,  fat, 
connective  tissue,  a  part  of  the  omo-hyoid  muscle,  the  platysma  muscle,  quanti- 
ties of  veins,  sometimes  a  great  piece  of  the  internal  jugular,  if  the  lymph  nodes 
are  adherent  to  it,  and  sometimes  a  portion  of  the  external  carotid  artery,  should 
be  removed. 

\Mien  we  remember  that  about  seventy  per  cent  of  the  recurrences  are  not 
in  the  scar,  but  in  the  lymph  nodes,  we  can  scarcely  fail  to  reaUze  the  importance 
of  making  the  regional  removal  of  lymph  nodes  in  carcinoma  of  the  tongue  as 
thorough  as  has  been  done  in  carcinoma  of  the  breast. 

A  careful  study  of  the  various  procedures  suggested  for  the  removal  of  the 
tongue,  coupled  with  a  moderate  experience  in  tongue  surgery,  will  make  it 
quite  evident  that  no  one  method  of  procedm-e  can  be  followed,  but  that  each 
case  has  its  own  indi\'iduaUty  and  requires  a  method  of  removal  adapted  to  the 
locality  and  extent  of  the  disease.  It  has  been  abundantly  demonstrated 
that  the  anterior  triangle  of  the  neck  should  be  cleared  out  in  every  case,  in- 
dependently of  there  being  any  evidence  of  enlargement  of  the  lymph  nodes. 
The  fact  that  seventy  per  cent  of  the  recurrences  occur  in  the  lymph  nodes  is 
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sufficient  evidence  to  establish  this  point.  The  writer  has,  for  a  long  time, 
made  it  a  rule  to  remove  the  contents  of  the  anterior  triangle  through  an  opening 
made  by  means  of  two  incisions — one  that  passes  from  the  anterior  border  of  the 
mastoid  process  down  to  the  level  of  the  upper  border  of  the  thyroid  cartilage, 
and  a  second  one  that  passes  from  beneath  the  chin  and  joins  the  first  at  about 


Fig.  233. — The  lanes  of  Mr.  Butlin's  Incision.  The  Ungual  artery  is  also  shown  through  the 
divided  fibres  of  the  hyo-giossus  muscle.  (Mr.  Butlin  has  recently  recommended  the  extension  of  the 
first  incision  down  to  the  sterno-clavicular  joint,  to  permit  of  more  thorough  search  for  infected  lymph 
nodes.) 

the  level  of  the  hyoid  bone.  (Fig.  233.)  The  flaps  are  turned,  one  up  and  one 
down,  and  the  platysma,  the  veins,  the  lymph  nodes,  and  the  submaxillary 
salivary  glands  are  all  removed ;  special  attention  being  paid  to  the  upper  and 
lower  carotid  and  the  submental  regions.  During  this  dissection  the  lingual 
artery  may  be  very  easily  secured.  After  the  submaxillary  salivary  gland  has 
been  turned  up  on  the  cheek,  and  the  facial  artery  and  vein  have  l)oth  been 
doubly  ligatured  and  then  divided  between  the  ligatures,  the  posterior  border 
of  the  mylo-hyoid  muscle  comes  distinctly  into  view,  while  behind  and  be- 
neath may  be  seen  the  hypoglossal  nerve  and  the  ranine  vein,  running  along 
the  surface  of  the  hyo-glossus  muscle.  If  the  hyoid  bone  is  then  caught  up 
with  a  strong  blunt  hook  and  steadied,  an  incision  dividing  the  fibres  of  the 
hyo-glossus  just  above  the  hyoid  bone  will  expose  the  lingual  artery  as  it  lies 
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immediately  beneath  the  hyo-glossus  muscle.  I  have  never  failed  to  find  it  in 
this  position. 

If  enlarged  lymph  nodes  are  found  at  the  level  of  the  bifurcation  of  the  com- 
mon carotid,  the  incision  should  be  carried  down  along  the  anterior  border  of  the 
sterno-mastoid  to  the  sterno-cla\'icular  joint.  I  always  dissect  the  triangle  of 
the  neck  before  touching  the  mouth  or  even  inserting  a  mouth-gag.  If  the  case 
is  one  in  which  a  tracheotomy  is  required,  this  is  the  proper  time  for  the  per- 
formance of  this  operation.  The  patients  will  thus  be  allowed  a  week  in  which 
to  become  accustomed  to  the  tube,  and  the  incisions  in  the  neck  will  have 
sufficient  time  to  heal  before  the  operation  on  the  tongue  is  undertaken.  As 
already  stated,  the  writer  would  perform  tracheotomy  or  laryngotomy  only  in 
cases  where  more  than  one-half  of  the  tongue  is  to  be  removed,  or  in  cases  where 
the  disease  is  situated  far  back,  and  particularly  where  it  involves  the  floor 
of  the  mouth.  The  operation  (tracheotomy  or  lar\Tigotomy)  is  in  itself  by  no 
means  a  tri\'ial  affair,  and  may  very  well  be  dispensed  with  in  partial  resection 
of  the  tip  or  the  side  of  the  tongue,  or  even  in  the  removal  of  an  anterior  or 
lateral  half  of  the  organ.  If  the  patient's  condition  is  good,  and  if  a  part  only  of 
the  tongue  is  to  be  removed,  the  operation  can  be  done  very  nicely  after  the 
removal  of  the  affected  lymph  nodes  is  completed,  and  with  ver}^  Httle  additional 
loss  of  blood  or  additional  shock.  The  patient  is  thus  saved  the  ordeal  of  a 
second  operation.  In  fact,  I  have  nearly  always  completed  these  two  separate 
operative  procedures  at  one  sitting.  "VMien  the  lymph  nodes  of  the  neck  have 
once  been  dissected  out,  and  after  the  Ungual  or  the  external  carotid  artery  has 
been  tied,  the  additional  time  needed  for  the  removal  of  the  tongue  is  trifling. 

When  the  disease  is  confined  to  the  border  of  the  tongue,  the  floor  of  the 
mouth  not  being  infiltratetl,  the  half  or  the  whole  of  the  organ  may  be  removed 
per  OS.  There  is  then  no  direct  communication  between  the  mouth  and  the 
neck,  and  there  is,  therefore,  no  danger  of  the  wound  in  the  neck  getting  infected. 
If,  however,  the  floor  of  the  mouth  has  been  opened,  the  neck  may  be  protected, 
as  mentioned  before,  by  placing  a  large  rubber  drainage-tube  (half  an  inch  in 
tUameter)  in  the  wound,  the  upper  end  in  the  mouth  being  so  placed  that  the 
orifice  of  the  tube  shall  be  just  flush  with  the  floor  at  its  most  dependent  part, 
while  the  other  end  emerges  in  the  neck.  If  the  edges  of  the  wound  are  care- 
fully covered  with  ^Tiiteheatl's  varnish,  and  the  wound  in  the  mouth  is  dressed 
twice  daily  with  the  same  varnish  and  covered  with  iodoform  gauze,  the  wound 
in  the  neck  will  seldom  become  infected. 

Trendelenburg  drains  the  space  between  the  tongue  and  the  epiglottis  by 
suturing  the  edges  of  the  wound  in  the  mucous  membrane  to  the  external  skin 
near  the  lower  angle  of  the  incision.     The  plan  seems  to  be  a  good  one. 

Professor  Kocher's  recent  advocacy  of  division  of  the  jaw  in  the  middle  line 
as  a  routine  procedure  in  ordinary'  cases  is  one  which  does  not  commend  itself 
to  my  judgment.     When  the  disease  involves  the  floor  of  the  mouth,  di\ision 
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of  the  jaw  gives  perfect  access,  and  enables  one  to  remove  the  disease  with  less 
interference  with  muscles  and  nerves  than  would  otherwise  be  the  case;  and  in 
such  cases  it  is  certainly  the  best  procedure.  If  the  disease,  however,  is  far 
back  at  the  root  of  the  tongue,  Langenbeck's  operation,  with  division  of  the  jaw 
at  the  angle,  is  far  away  the  safer  and  more  thorough  procedure.  If  the  jaw  is 
divided  either  at  the  symphysis  or  at  the  angle,  it  should  be  done  with  irregular 
or  rectangular  cuts,  as  shown  in  the  accompanying  illustration  (Plate  XLIII), 
and  without  disturbing  the  genial  tubercles.  One  can  then,  at  the  proper  time, 
reunite  the  separate  portions  of  the  jaw  with  exactness.  The  holes  for  the  wire 
should  be  drilled  before  the  jaw  is  divided. 

While  Sedillot's  or  Langenbeck's  method  of  dividing  the  jaw  is  advisable  in 
disease  involving  the  floor  of  the  mouth  or  situated  far  back  at  the  root  of  the 
tongue,  such  division  is  not  necessary  in  disease  of  the  tip  and  border.  In  fact, 
this  interference  with  the  jaw  constitutes  a  compound  fracture,  in  which  there 
is  an  opening  into  the  mouth;  and  very  often  the  parts  become  infected  and 
union  is  sometimes  delayed. 

In  operating  on  advanced  cases  it  is  advisable,  instead  of  cutting  blindly 
at  some  chstance  from  the  actual  cancerous  growth,  to  identify  the  different 
muscles  and  to  divide  them  at  definite  points — the  stylo-glossus  as  high  up  as 
may  be,  the  hyo-glossus  and  lingualis  inferior  at  the  hyoid  bone,  and  the  genio- 
glossal portion  of  the  genio-hyo-glossus  (on  one  or  on  both  sides)  near  the  genial 
tubercles.  The  Ungual  artery  and  veins,  with  their  accompanying  lymphatic 
vessels,  should  be  removed.  The  branch  of  the  hypoglossal  nerve  which  supplies 
the  genio-hyoid  muscle,  and  which  is  given  off  about  the  centre  of  the  hyo-glossus 
muscle,  should  be  saved,  if  possible. 

Patients  with  advanced  cancerous  disease  of  the  tongue  and  enlargement 
of  numerous  related  lymph  nodes  present  themselves  for  treatment  at  our  surgi- 
cal clinics,  and — as  is  still,  unfortunately,  too  often  the  case — they  give  a  history 
of  having  had  the  sore  cauterized  with  nitrate  of  silver  or  other  caustics,  perhaps 
repeatedly  for  weeks.  At  the  present  day  this  is  little  short  of  criminal.  Caus- 
tics cannot  possibly  do  any  good,  and  certainly  do  aggravate  and  stimulate  the 
disease.  Let  us  hope  that  the  practice  will  soon  come  to  an  end.  It  is  certainly 
hurtful  to  malignant  sores,  and  often  so  to  those  of  a  simple  nature. 

After-treatment. — The  after-treatment  is  important.  Inspiration-pneumo- 
nia and  exhaustion  are  the  two  great  dangers  attending  extirpation  of  cancer 
of  the  tongue  by  means  of  the  knife.  When  the  patient  is  returned  to  the  ward 
— or  to  his  room,  if  the  operation  has  been  performed  in  a  private  residence — 
heat  should  be  applied  to  the  extremities.  A  nurse  should  be  detailed  for  con- 
stant attendance  during  the  first  forty-eight  hours.  The  patient's  head  should 
be  turned  to  one  side,  and  the  mouth  and  })harynx  kept  as  clear  of  nnicus  as 
possible.  With  care  and  gentleness  they  can  be  kept  moderately  diy  and  clear 
by  the  use  of  mops  of  sterilized  absorbent  cotton  wrung  out  of  an  antiseptic 


EXPLANATION  OF  PLATE  XLIIL 


Fig.  1. — Illustrates  tortuous  section  through  the  lower  jaw;  the  object  of  such  a  section  being  to 
secure  perfect  replacement  and  immobilization  of  the  fragments  by  a  single  bone  suture.  The  genial 
tubercles  and  muscular  attachments  are  not  necessarily  disturbed  in  making  this  section. 

Fig.  2. — Illustrates  the  tortuous  section  at  the  angle  of  the  mandible,  in  Langenbeck's  operation. 
One  strong  suture  through  the  bone  fixes  the  fragments  firmly  in  position  and  retains  them. 
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PLATE  XUU. 


Fig.  I 


Fig.   2 


Photograph*  Showing;  Tortuops  Sections  Through  the  Lower  Jaw 
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solution.  The  next  day  the  patient  should  be  encouraged  to  sit  up  in  bed  with  a 
back-rest,  and  to  get  into  a  rocking-chair  for  a  while  during  the  morning.  On 
the  third  and  following  days  he  should  be  permitted  to  sit  up  in  tliis  manner 
dm-ing  the  afternoon  as  well.  During  the  first  forty-eight  hours  a  nutrient  enema 
composed  of  two  ounces  of  peptonized  milk,  one  ounce  of  beef  juice,  the  white 
of  one  egg,  and  half  an  ounce  of  brandy  should  be  given  every  six  hours.  A 
saUne  enema  (ten  ounces),  administered  every  night  and  morning,  is  beneficial 
andreheves  thiret.  If  swallowing  on  the  third  day  is  painful,  the  patient  may 
be  fed  through  a  small  stomach  tube,  or  through  a  catheter  passed  along  the 
floor  of  the  nostril. 

It  may  be  possible,  by  Wright's  method,  to  raise  the  opsonic  power  for 
staphylococci  and  streptococci.  Emery  cUd  this  in  two  of  Cheatle's  cases — 
for  staphylococci  only,  in  one,  and  for  staphylococci  and  streptococci  in  one. 
The  two  cases  did  well,  and  the  temperature  remained  normal  throughout. 

Overaticm  Mortality. — It  is  very  difficult  to  inchcate  fairly  the  mortahty 
resulting  from  operations  for  cancer  of  the  tongue.  If  a  large  number  of  cases, 
as  pubHshed  by  the  most  experienced  and  skilful  surgeons,  are  added  together, 
the  mortahty  will  be  found  to  be  in  the  neighborhood  of  fifteen  per  cent.  This 
is  in  some  respects  a  misleading  statement.  The  percentage  given  represents 
the  results  obtained  by  skilled  speciaHsts;  it  does  not  enable  one  to  give  a 
judicial  reply  to  an  inquiring  patient. 

AMiitehead^'  reports  116  of  so-called  uncompHcated  cases  with  3  deaths,  or 
a  mortahty  of  2.5  per  cent ;  but  he  had  17  deaths  in  a  series  of  38  comphcated 
cases — a  mortahty  of  over  44  per  cent,  including  7  deaths  in  9  cases  of  excision 
below  the  jaw  (a  mortahty  of  77  per  cent).  Improved  technique  is  lowering 
the  mortahty-rate,  but  the  bright  outlook  for  the  futm-e  is  based  upon  an  early 
diagnosis  and  upon  the  excision  of  precancerous  and  early  conditions.  Meller^ 
finds  recurrence  in  79  per  cent — radical  cases  in  14  (6  per  cent) — and  the  opera- 
tive mortahty  13  per  cent.  It  would  appear  that  the  longer  time  the  disease 
has  existed  the  greater  the  malignancy  and  the  greater  the  danger  from 
operation. 

The  mortahty,  after  the  removal,  from  the  tongue,  of  cancerous  nodules  so 
smah  that  the  parts  can  be  brought  together  with  suture,  very  httle,  if  any,  raw 
surface  being  left,  should  be  only  what  may  be  called  accidental,  i.e.,  2  per  cent 
or  less.  The  mortahty  after  the  removal  of  the  anterior  or  lateral  half  should 
be  well  under  10  per  cent;  but,  for  the  removal  of  the  whole  tongue,  the  mortahty 
will  possibly  fall  httle  short  of  20  per  cent  or  25  per  cent,  and  will  be  considerably 
greater  when  it  is  necessary  to  remove  the  floor  of  the  mouth,  a  portion  of  the 
lower  jaw,  the  tonsil,  or  a  part  of  the  pharynx. 

End  Results. — The  best  figures  that  I  know  of  are  Buthn's,^^  with  28  cures 
out  of  113  cases,  or  25  per  cent.  Meller^  estimates  the  duration  of  hfe  to  be 
prolonged  thirteen  and  a  half  months  by  operation. 
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Table  Showing  Duration  of  Life  After  Operation  for  Cancer  of 

THE  Tongue. 


1  operation, 

2  operations 
3 

4 
5 

30  cases 
10    " 

1  case 

1    " 

1    " 

After     one     operation 
death  occurred  in: 

1  day,          1  case 

2  days,         2  cases 
7     "            1  case 

15  days,         1    " 

One  operatio  n — 
death  without  recur- 
rence: 
6  months,  1  case 
19      "         1    " 
6yrs.  lOmos.,  1  case 

Two  operation s — 
Length  of  time  after 
the    first    operation 
when  death  occurred 

Well: 
7  months,  1  case 

1  moi 

2  moi 
4 

ith, 
aths, 

u 

1   " 
1  " 
1  " 

Alive    without    recur- 
rence: 
6  yrs.  1  month,  1  case 

8        "        1    " 
10       "        1    " 
12        "        1    " 
24        "        1    " 
2^  years,      1    " 

5 

7 

i 

2  cases 
1  case 

Well  after: 

8 
9 

2  cases 
2    " 

5  yrs. ,  1  case 

5  yrs.  2  mos. ,  1  case 

^     "           1    " 

81     "           1    " 

10 

1  case 

6  yrs.  1  month,  1  case 

9f     "           1    " 

11 

2  cases 

7  yrs.  6  mos.,  1  case 

AUve  with  recurrence: 

12 

1  case 

3  yrs.  3  mos.,  1  case 

14 

2  cases 

3  operations;   death  in 

16       " 

1  case 

12  mos.,  1  ca.se 

4  operations;   death  in 
8  years,  1  case 

5  operations;   death  in 
4  yrs.   and  9  mos., 
1  case 

With  our  increasing  knowledge  of  precancerous  and  early  cancerous  con- 
ditions, and  our  improved  methods  of  operating,  can  we  not  hope,  in  the  very 
near  future,  to  reverse  the  figures  and  get  seventy-five  per  cent  of  cures  and 
twenty-five  per  cent  of  failures  ? 

Recurrences  in  the  scar  are  generally  hopeless.  In  one  woman  half  of  the 
tongue  was  removed  for  carcinoma  in  the  Montreal  General  Hospital.  Recur- 
rence took  place  in  the  remaining  half  two  months  afterward.  This  half  was 
then  removed.  Fifteen  years  later  she  was  quite  well  and  without  recurrence. 
She  is  now  sixty-one  years  of  age.  Any  one  can  understand  every  word  she 
says.  Recurrences  in  the  lymph  nodes  may  be  removed,  when  possible,  and 
thus  sometimes  a  respite  is  obtained. 

The  amelioration  of  the  discomfort  and  suffering  of  patients  affected  with 
inoperable  malignant  disease  of  the  tongue  and  mouth,  or  of  patients  who  have 
refused  operation,  is  not  easily  secured,  and  the  results  of  treatment  are  usually 
unsatisfactory.  Mouth  washes  may  relieve  the  foetor  and  salivation,  and  render 
these  conditions  less  objectionable  to  those  who  come  in  contact  with  the  pa- 
tient. One  of  the  least  irritating  and  most  effective  is  a  solution  of  potassium 
permanganate,  1  in  2,000  or  1  in  1,000.  The  pain  is  constant  night  and  day, 
and  often  severe,  requiring  increasing  doses  of  morphia.  Resection  of  the 
lingual  nerve,  first  performed  by  Hilton,  in  1850,  to  relieve  pain  in  inoperable 
cancer,  is  a  difficult  operation  in  these  cases,  and  has  proved  rather  disappoint- 
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ing.  Mastication  becomes  impossible,  and  swallowing  difficult  and  painful.  Any 
other  than  the  most  bland  foods  cause  irritation.  Milk  and  white  of  egg  are 
among  the  best.  Tliese  patients  may  sometimes  be  fed  by  a  catheter  passed 
through  the  nose,  and  nom'ishment  may  be  administered  by  way  of  the  rec- 
tum. Hemorrhages  are  not  infrequent.  They  are  sometimes  controlled  by 
pressure  and  by  the  use  of  astiingents  and  adrenalin.  If  necessary,  the  Ungual 
or  external  carotid  may  be  tied.  Ljuiph  notles  which  break  down  and  sup- 
purate are  extremely  offensive.  The  j-rays  seem  to  hasten  the  breaking  down, 
and  are  probably  always  useless  in  epitheUoma  invoh-ing  the  lymph  nodes. 
They  do  sometimes  relieve  pain:  one  cannot,  however,  expect  any  recession 
from  their  use. 

^Miitehead^  has  found  the  rehef  of  tension  afforded  by  a  linear  incision  to 
be  very  soothing,  and  ad^■ises  it  in  suitable  cases. 

Sarco:\ia  of  the  Tongue. — Our  knowledge  of  sarcoma  of  the  tongue  is  stiU 
somewhat  vague  and  indefinite;  the  condition  is  rare.  Marion,  Shier,  Keenan, 
and  Xaegele  have  collected  and  analyzed  the  reported  cases.  They  are  about 
thirty  in  number.  There  has  been  a  great  deal  of  criticism  as  to  the  cases  included 
and  excluded.  The  diagnosis  is  often  extremely  difficult,  particularly  when  the 
growi:h  is  situated  at  the  back  of  the  tongue.  It  is  doubtful  whether  the  micro- 
scope, even  when  employed  by  the  most  skilful  microscopist,  can  distinguish 
between  a  sarcoma  at  the  base  of  the  tongue  and  an  inflamed  Ungual  tonsil. 

]\Iarion  excluded  the  small-celled  tumors  in  which  the  cells  were  surrounded 
by  a  fine  reticulum.  This  reticulum  might  be  very  easily  overlooked  if  the  smaU 
round  cells  were  not  first  gotten  rid  of.  Keenan  included  only  17  positive  cases 
in  his  table.  There  is  less  difficulty  in  diagnosing  sarcoma  situated  on  the  dor- 
sum, the  edge,  or  the  imder  surface  of  the  tongue.  In  Xaegele's  table  of  30  cases, 
5  were  located  on  the  back  of  the  tongue,  7  at  the  base,  4  on  the  edge.  The  dis- 
ease is  rather  more  common  in  males  than  in  females.  Of  Xaegele's  cases,  three 
were  congenital  and  rapidly  assumed  dangerous  proportions.  The  so-called  car- 
cinomata  of  the  tongue  of  cattle  are  chiefly  due  to  the  ray  fungus. 

Although  a  number  of  cases  have  occiu-red  in  infancy  and  in  children  under 
ten,  the  frequency  of  the  disease  seems  to  increase  with  age,  and  sarcoma,  hke 
carcinoma,  would  seem  to  be  more  common  after,  than  before,  the  age  of  forty. 
In  about  fifty  per  cent  of  the  cases  the  tumor  is  pedunculate. 

Sarcoma  of  the  tongue  may  be  relatively  benign,  of  exceedmgly  slow  growth, 
and  without  involvement  of  the  lymph  nodes.  A  considerable  percentage  of 
these  cases  remain  free  from  recurrence  after  removal.  In  another  group  of 
cases  the  tumor  is  desperately  mafignant,  with  eariy  involvement  of  the  lymph 
nodes,  recurrence  after  removal  being  frequent,  and  the  disease  often  developing 
again  soon  afterward.  Congenital  lymphangiectasis  of  the  tongue  has  been 
knowTi  to  precede  the  development  of  a  sarcoma,  and,  in  one  instance  at  least, 
the  tumor  of  the  tongue  has  been  secondary  to  sarcoma  of  the  oesophagus. 
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Sarcoma  of  the  tongue  is  generally  accompanied  by  pain  after  a  certain  time 
has  elapsed ;  ulceration  and  sloughing  occur  earlier  in  the  rapidly  growing  forms. 
When  the  mass  becomes  necrotic,  the  resemblance  to  a  broken-down  gumma  is 
very  close.  The  diagnosis  in  these  cases  is  very  difficult  to  make,  and  can 
scarcely  be  made  with  certainty  without  the  aid  of  the  microscope.  The  super- 
ficial forms  may  be  described  as  smooth  and  bulging  on  the  side  toward  the  sur- 
face of  the  tongue.  In  two  reported  cases  (those  of  Butlin  and  Bloodgood)  the 
submaxillary  salivary  gland  was  enlarged  from  pressure  on  its  duct.  The  swell- 
ing of  the  gland  subsided  after  the  removal  of  the  tumor.  In  1903  I  had  under 
my  care  a  case  which  illustrates  very  well  the  difficulty  of  making  a  diagnosis : — 

A  man,  47  years  of  age,  who  complained  of  a  lump  on  the  back  of  his  tongue, 
was  admitted  to  the  Montreal  General  Hospital.  This  lump,  he  said,  had  been 
there  for  several  months;  that,  a  short  time  previously  to  his  application  for  admis- 
sion, he  had  been  in  another  hospital,  where  a  portion  of  the  tumor  had  been 
removed;  and  that  he  had  been  told  that  the  growth  was  a  variety  of  cancer,  and 
that  his  whole  tongue  would  have  to  be  removed.  On  inquiry  at  this  hospital  I 
learned  that  the  diagnosis  of  sarcoma  at  the  base  of  the  tongue  had  been  made. 
On  examination,  there  was  seen  at  the  base  of  the  tongue,  in  the  situation  of  the 
lingual  tonsil,  a  smooth,  rather  firm  round  tumor,  which  gradually  merged  into  the 
pharyngeal  tonsil  on  that  side  and  was  covered  with  normal  epithelium.  On  two 
occasions  portions  were  removed  for  microscopical  examination;  the  pathologist 
of  the  hospital  reporting,  on  each  occasion,  that  he  found  no  evidence  of  malignant 
disease.  These  sections  were  compared  with  those  removed  in  the  neighboring 
hospital  and  were  found  to  be  very  similar.  The  pathologists  of  the  two  hospitals 
persisted  in  their  respective,  previously  expressed  opinions — on  the  one  hand,  that 
it  was  sarcoma,  and,  on  the  other,  that  there  was  no  evidence  of  malignancy.  The 
patient  was  a  full-blooded,  well-nourished  man.  While  he  was  in  the  hospital  I 
discovered,  in  the  epigastric  region,  a  hard,  round,  ball-like  tumor,  apparently  the 
size  of  a  large  orange,  freely  movable,  and  seemingly  connected  with  the  walls  of 
the  stomach.  Although  urged  to  submit  to  an  exploratory  incision,  the  man  abso- 
lutely refused.  Some  three  months  later,  he  returned  to  the  hospital,  and  the 
exploratory  incision  which  was  then  made  revealed  a  large  tumor,  evidently  malig- 
nant, involving  and  uniting  into  a  single  mass  the  stomach,  duodenum,  and  pan- 
creas. The  tumor  was  irremovable.  The  man  died  in  August,  1903,  of  general 
debility  and  malnutrition. 

At  the  autopsy,  the  stomach  tumor  was  found  to  be  a  round-celled  sarcoma. 
The  growth  on  the  tongue,  which  had  been  considerably  pared  down  b}^  the  taking 
of  four  pieces  (two  in  each  hospital)  for  the  microscope,  had  never  shown  any  sign 
of  increase  or  return. 

It  may  be  argued  that  the  growth  in  the  abdomen  was  a  metastasis  from  the 
tongue,  and  metastases  are  not  uncommon  in  sarcomata  of  the  tongue.  It  may  be 
said,  on  the  other  hand,  that  the  growth  on  the  tongue  was  a  metastasis  from  the 
abdomen.  The  microscopical  findings  in  the  small  portions  removed  from  the 
tongue  were  not  sufficiently  characteristic  to  enable  the  pathologists  of  the  two 
hospitals  to  agree.  The  man  lived  eleven  months  after  the  tumor  on  the  tongue 
was  first  noticed,  and  seven  months  after  the  four  small  portions  had  ]:)een  removed, 
and  during  this  period  there  had  been  no  sign  of  growth  at  the  site  on  the  tongue. 
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It  certainly  is  not  characteristic  of  sarcoma  to  remain  stationary  after  repeated 
irritation.  It  may  be  still  a  question,  therefore,  whether  the  growth  on  the  tongue 
was  a  sarcoma  or  a  hypertrophied  Ungual  tonsil. 

Prognosis. — The  prognosis  depends  fii-st  on  the  character  of  the  growth, 
whether  it  is  comparatively  benign  and  without  involvement  of  the  related 
lymph  nodes,  or  of  a  more  mahgnant  type;  but  it  may  be  said  that,  in  cases 
where  the  disease  has  been  recognized  early  and  the  tumor  has  been  thoroughly 
removed,  the  prognosis  is  good.  In  the  ulcerating  forms,  ^ith  enlarged  Ij-mpb 
nodes,  local  recun-ence  and  metastasis  to  the  internal  organs  must  be  expected. 
Treatment. — The  treatment  consists  in  removing  the  growth  and  the  affected 
nodes  as  in  carcinoma,  and  the  same  incisions  may  serv^e  for  both  purposes. 
If  recurrence  takes  place,  Coley's  serum  should  be  given  a  trial.  In  fact,  it  may 
be  employed  with  the  object  of  anticipating  a  return  of  the  growth. 

Sj^hilis  of  the  Tongue. — Tlie  interest  in  syphilis  of  the  tongue  centres 
chiefly  in  the  tertiary  lesions.  A  primary  sore  is  occasionally  observed;  it  is 
generaUy  situated  on  the  dorsal  surface  of  the  tip.  It  is  more  common  in 
men  than  in  women.  It  presents  in  a  general  way  the  usual  characteristics  of 
a  hard  syphihtic  sore  elsewhere.  It  may  be  an  indurated  superficial  sore,  a 
nodule  more  deeply  placed  in  the  subepithehal  tissues,  or  a  fissure  located 
between  the  folds  of  the  tongue.  Phagedaena  has  been  observed.  Syphilis  is 
contracted  from  smoking  an  infected  pipe,  from  drinking  out  of  an  infected 
vessel  (especially  in  Russia,  where  they  are  made  of  wood),  by  kissing,  and 
by  local  contact  in  other  ways.  The  disease  can  generally  be  recognized  by 
its  typical  indurated  base,  which  differs  from  the  infiltration  of  carcinoma, 
and  by  the  simultaneous  enlargement  of  the  related  lymph  nodes.  In  cases  of 
doubt,  one  must  wait  for  the  appearance  of  secondary  symptoms.  The  treat- 
ment is  that  of  syphihs. 

Soft  chancre  of  the  tongue  has  been  reported,  but  it  is  extremely  rare. 
Mucous  patches  and  papillomata  are  seen  among  the  early,  but  much  more 
frequently  are  found  among  the  late,  secondary  manifestations  of  sypliiHs.  They 
are  far  less  common  on  the  tongue  than  about  the  anus,  vulva,  or  tonsils.  Mu- 
cous patches  are  small  whitish-gray  spots,  slightly  raised;  they  are  generally 
seen  on  the  borders  and  dorsum  of  the  tongue,  and  occasionally  on  the  under 
surface.  By  the  coalescence  of  several,  a  patch  of  considerable  size  may  be 
formed.  They  sometimes  persist  for  a  long  time  (several  montlis),  if  not  treated. 
The  secretion  from  them  is  contagious,  and  the  patient  should  be  warned  about 
allowing  any  one  to  use  his  pipe.  In  this  way  the  disease  sometimes  spreads 
among  gla.ss-blowers.  These  patients  are  a  great  danger  to  those  with  whom  they 
five  and  work.  The  diagnosis  is  generally  made  from  the  appearance  of  the 
patches  and  the  other  evidences  of  secondary  syphihs.  The  treatment  is  that 
of  sj-philis,  and,  in  addition,  the  patches  should  be  mopped  daily  with  a  ten- 
grain  solution  of  chromic  acid. 
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Fournier  has  described  the  occurrence  of  plac[ues  and  sclerosing  glossitis 
in  tertiary  syphilis.  The  plaques,  which  are  of  an  irregular  round  shape,  are 
smooth,  elevated,  and  generally  multiple;  they  are  placed  superficially,  and  may 
fuse  together.  They  occasionally  ulcerate,  and  in  healing  they  leave  a  scar  or 
furrow.  In  other  cases  they  disappear  on  treatment,  leaving  no  scar  behind 
them.  The  sclerosing  glossitis  is  due  to  cellular  hyperplasia,  limited  to  the 
superficial  portions  of  the  tongue  or  extending  into  the  deeper  tissues.  Super- 
ficial necrosis  may  take  place,  and,  as  a  result,  fissures  may  form.  During  the 
healing  of  the  ulcerated  areas  the  connective  tissue  contracts  very  considera- 
bly, thus  causing  at  times  deformity  of  the  tongue.  The  diagnosis  is  generally 
evident  from  the  association  of  the  condition  with  other  syphilitic  lesions,  and 
from  a  syphihtic  history.  The  treatment  consists  in  the  administration  of  potas- 
sium iodide  in  increasing  doses  until  the  advance  of  the  local  disease  is  arrested. 
Additional  rehef  may  be  afforded  by  wiping  the  tongue  with  a  perchloride-of- 
mercury  solution,  1  in  1,000. 

Gummata  may  be  divided  into  the  superficial  and  the  deep.  Submucous 
gummata  are  small,  the  size  of  a  pea  or  even  smaller.  They  are  generally  multi- 
ple, are  situated  on  the  dorsum  and  borders  of  the  tongue  without  any  relation 
to  neighboring  teeth,  and  tend  to  break  down  and  form  small  ulcers.  Gummata 
occur  in  inherited  and  in  acquired  syphilis.  The  deep  gummata  are  generally 
larger,  and  more  centrally  placed.  The  larger  ones  are  sometimes  formed  by 
the  coalescence  of  two  or  three  smaller  gummata.  They  are  visible  as  project- 
ing round  bodies,  and  upon  palpation  they  are  found  to  vary  in  consistency. 
At  first  they  are  firm,  and  the  mucous  membrane  over  them  is  smooth.  Al- 
though they  remain  quiescent  for  a  considerable  period  of  time,  all  gummata 
tend  to  disintegrate  and  break  down,  discharging  a  yellowish  fluid.  The  base 
is  often  occupied  by  a  ragged,  tenacious,  necrotic  tissue,  which  shows,  when 
pulled  upon,  very  little  tendency  to  bleed.  Carcinoma,  on  the  other  hand,  bleeds 
easily  and  sometimes  spontaneously.  The  end  of  the  tongue  may  be  partly 
divided  by  the  breaking  down  of  a  gumma  and  the  subsequent  contraction. 
Just  before  the  overlying  mucous  membrane  becomes  perforated,  a  gumma  may 
readily  be  mistaken  for  an  abscess.  Ulceration  of  the  surface  occurs  not  infre- 
quently. The  diagnosis  can  generally  be  made  from  the  characters  mentioned 
above  and  from  the  history.  Gummata  are  very  amenable  to  potassium  iodide 
administered  internally,  which  fact  may  ultimately  establish  the  diagnosis.  At 
Aix-larChapelle  the  use  of  hypodermic  injections  in  conjunction  with  the  iodide 
is  found  very  effectual.  Nobl  uses  injections  of  iodopin  when  the  iodide  is  not 
well  borne.  Locally,  it  is  important  to  keep  the  mouth  thoroughly  clean. 
This  object  is  facilitated,  and  the  healing  is  at  the  same  time  often  hastened,  by 
cutting  or  scraping  away  the  necrotic  tissue  and  by-applying,  to  the  surface  thus 
left,  chromic  acid  (10  or  20  grains  to  the  ounce)  or  a  carbolic-acid  solution 
(lin20). 
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Recent  investigation  by  Fenger,  Neisser,  and  Williams  would  seem  to  prove 
that  the  n\^g,  growing  border  of  a  gumma  is  infectious. 

The  part  played  by  syphilis  in  the  etiolog}'  of  cancer  of  the  tongue  has  not 
yet  been  fully  determined.     There  are  surgeons  of  wide  experience  who  think 
that  cancer  of  the  tongue  is  developed  only  in  sji^hilitics.  The  consensus  of  opin- 
ion, however,  is  that  syphilis  is  only  effective  in  preparing  a  suitable  soil.     That 
the  ulcers,  scars  and  deep  syphihtic  fissures,  and  the  nodes — which  are  really  areas 
of  normal  tissue  surrounded  and  rendered  prominent  by  contracting  scar  tissue 
— are  frequently  the  site  of  an  epitheUoma,  is  common  knowledge.     That  si-ph- 
ilitic  ulcers,  scars,  or  leucoplakia  patches  are  more  Uable  to  become  epithehoma- 
tous  than  other  scars  or  patches  of  leucoplakia  is  not  yet  proved,  and  is  not 
generally  beUeved.     It  is  certain  that  epithehoma  of  the  tongue  is  seen  in  pa- 
tients in  whom  there  is  no  e^'idence  at  all  of  syphiUs,  either  congenital  or  acquired. 
Tuberculosis  of  the  Tongue. — Tuberculosis  of  the  tongue  is  most  commonly 
observed  as  a  condition  secondary  to  advanced  tuberculosis  of  the  lungs,  larj-nx, 
and  pharjTix.     It  occurs  in  the  form  of  nodules,  cold  abscesses,  ulcere,  and 
fissures  (so-called  tuberculosis  rhagades),and  verj^ rarely  as  lupus,  not  more  than 
a  dozen  cases  ha^dng  been  reported.     The  nodules  are  more  commonly  seen  on 
the  edge  of  the  tongue ;  they  are  indurated,  of  moderate  size,  and  tend  to  break 
down  and  leave  an  ulcer,  sometimes  with  an  undermined  edge.     Numerous 
small  tuberculous  nodules  sometimes  appear  on  the  tongue :  they  subsequently 
break  down  and  become  small  ulcers.     The  ulcers  are  superficial  and  occasionally 
multiple;   the  fissures  are  more  Hke  shts.     Periods  of  quiescence  and  activity 
alternate.    Temporary  healing  is  not  uncommon  under  suitable  hygienic  and 
climatic  conditions.     Tuberculous  ulcers,  even  when  fairly  large,  are  usually 
superficial,  and  the  tuberculous  rhagades  have  soft  edges.     Secondary  tubercu- 
lous lesions  of  the  tongue  generally  occur  when  the  patient  is  otherwise  much 
reduced,  and  are  the  cause  of  sahvation  and  of  increasing  difficulty  in  taking 
food,  rendering  the  unfortunate  patient's  condition  most  pitiable.     Fortunately, 
in  a  great  majority  of  cases  the  epithehal  covering  is  a  sufficient  protective 
against  the  frequent  bathing  of  the  surface  with  sputum  containing  tuberculous 
material.    The  lymph  nodes  are  involved  early.    The  tongue  is  sometimes 
involved  from  the  spread  of  lupus  from  the  face  across  the  hps,  and  similarly 
the  soft  palate  is  affected  through  the  spread  of  disease  in  the  posterior  nares. 
In  secondary  lupus  the  lesions  of  the  tongue  are  nodules  and  elevated  ulcers. 
In  the  more  severe  cases  there  is  ulcerative  destruction  of  the  gums,  with  loosen- 
ing of  the  teeth.    WTien  the  disease  is  secondary  to  lupus,  there  is  very  Httle 
pain,  and  the  lymph  nodes  are  seldom  enlarged.     (Plate  XLII,  Fig.  2.) 

Primary  tuberculous  ulcer  of  the  tongue  is  rare.  Frank  and  Hildebrand  have 
collected  a  series  of  cases  in  which  a  general  tuberculosis  was  traced  to  a  primary 
lesion  in  the  mouth.  Chvostek  has  reported  cases  in  which  recent  mihary 
tuberculosis  of  the  lungs,  kidneys,  pleura,  and  meninges  was  preceded  by  chronic 
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ulceration  of  the  tongue.  That  a  ha?matogenous  infection  sometimes  occurs 
would  seem  possible ;  but,  so  far  as  I  know,  no  actual  cases  have,  up  to  the  pres- 
ent time,  been  reported.     Tuberculosis  sometimes  develops  in  the  lingual  tonsil. 

When  tuberculosis  of  the  tongue  is  secondary  to  disease  of  the  lungs  and 
larynx,  or  to  lupus,  the  diagnosis  is  generally  obvious,  because  of  the  associated 
conditions.  The  ulcers  and  fissures,  when  secondary  to  pulmonary  tuberculosis, 
are  extremely  sensitive,  rendering  it  painful  for  the  patient  to  speak  or  to  swal- 
low.    Tuberculous  ulcers  are  more  common  in  men  and  in  adults. 

It  is  a  very  difficult  matter  to  make  a  diagnosis  of  primary  tuberculous  ulcer 
of  the  tongue.  An  ulcer  of  this  nature  sometimes  has  a  distinctly  indurated 
base ;  and  in  fact  excision  has  frequently  been  resorted  to  in  the  belief  that  the 
lesion  was  of  a  cancerous  character.  The  close  resemblance  of  the  ulcer  to 
actinomycosis  and  to  epithehoma,  as  regards  both  external  appearance  and 
situation,  is  so  great  that  it  is  often  impossible  to  differentiate  the  one  condition 
from  the  other.  If  the  ulcers  are  multiple,  this  fact  alone  would  prove  a  help,  as 
actinomycosis  and  epithelioma  are  almost  invariably  represented  by  a  single 
lesion.  Fine  tubercles  around  an  ulcer  suggest  the  diagnosis  of  tuberculosis. 
Tertiary  syphiHtic  lesions  are  generally  on  the  dorsum  of  the  tongue,  and  syphi- 
litic ulcers  are  much  deeper  and  are  surrounded  by  a  larger  infiltrated  area. 
Syphilitic  fissures  also  are  deeper,  more  numerous,  and  quite  irregular  in  outline. 
It  might  be  almost  impossible,  upon  a  single  examination,  to  differentiate  between 
the  tuberculous  ulcer  and  an  ulcer  caused  by  a  carious  tooth.  Tubercle  bacilli 
can  sometimes  be  found  in  scrapings  from  the  ulcer;  but,  unfortunately,  they  are 
not  very  numerous,  and  may  not  be  seen  even  after  repeated  examination.  Ani- 
mal inoculations,  if  successful,  would  demonstrate  the  nature  of  the  ulcer.  It 
is  inexpedient  to  use  the  tuberculin  test  if  the  lungs  are  involved. 

Treatment. — Preventive  Measures. — It  would  seem  obvious  that  infection 
occurs  only  under  favorable  circumstances  and  after  the  epithelium  has  been 
removed  from  a  smaller  or  larger  area.  The  experience  of  the  unfortunate 
physician  who  accidentally  inoculated  his  mouth  with  a  cigarette  that  had  been, 
a  short  time  before,  in  contact  with  tuberculous  sputum,  would  seem  to  bear 
out  this  view.  The  proper  care  of  the  mouth  and  teeth — an  important  matter 
under  all  circumstances — should  receive  special  attention  from  the  attending 
physician;  and,  if  the  tongue  be  kept  free  from  injury  by  carious  and  sharp  teeth 
and  highly  seasoned  foods,  the  danger  of  local  tuberculous  infection  will  probably 
be  very  small. 

Local  Measures. — The  treatment,  in  patients  affected  with  a  tuberculous  ulcer 
of  the  tongue,  consists  for  the  most  part  in  relieving  the  extreme  pain  and  sen- 
sitiveness of  the  ulcerated  area.  This  may  be  done  by  the  local  application  of 
cocaine,  eucaine,  antcsthcsine,  orthoform,  and  iodoform.  Spraying  the  affected 
area  with  a  weak  solution  of  carbolic  acid  (one  per  cent),  to  which  a  litlie  sodium 
bicarbonate  has  been  added,  is  sometimes  soothing. 
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Primary  tuberculous  lesions  should  be  excised.  The  results,  in  these  rare 
cases,  have  been  excellent.  Great  reUef  has  been  given  by  the  excision  of  ulcers 
of  considerable  size,  especially  when  they  were  single  and  favorably  situated 
near  the  tip  or  on  the  border  of  the  tongue,  and  even  when  secondarj-  to  pul- 
monary lesions.  Under  such  circumstances  it  is  important  to  aim  at  obtaining 
primary  union  by  bringing  the  edges  of  the  wound  together  with  sutures,  as 
other\N'ise  secondary'  infection  would  almost  ine\'itably  take  place. 

The  proper  hygienic,  dietetic,  and  climatic  treatment  is  of  the  utmost  utiHty. 

Atrophy  of  the  Tongue. — In  1863  "Sirchow  pointed  out  a  smooth  atrophy  of 
the  glands  at  the  base  of  the  tongue  in  cases  of  late  sj^jhihs ;  the  glands  nomaally 
present  in  that  situation  being  cUminished  both  in  number  and  in  size.  Potter" 
reports  a  study  of  more  than  300  cases  of  various  kinds.  He  finds  that  the 
symptoms  present  in  about  half  of  the  patients  indicate,  in  a  fairly  com-incing 
manner,  a  syphiHtic  origin,  while  in  about  ten  per  cent  of  the  cases  the  evidence 
of  pre\ious  syphihtic  infection  is  by  no  means  satisfactory'.  The  observations 
were  made  chiefly  by  palpation,  as  ^'isual  examination  proved  entirely  untrust- 
worthy. He  concluded  that  when  the  papillary  glands  at  the  root  of  the  tongue 
are  normal,  syphiHs  is  probably  to  be  excluded,  while  t^-pical  atrophy  of  these 
glands,  in  an  individual  below  the  age  of  fifty  years,  is  indicative  of  syphilis. 
On  the  other  hand,  moderate  or  sHght  degree  of  atrophy  is  of  Uttle  diagnostic 
value.  Goldschmidt  has  found  similar  atrophy  in  tuberculosis  and  other  de- 
biHtating  conditions. 

[For  prosthetic  appliances,  see  article  on  this  subject  in  the  present  volume.] 


III.  SALIVARY  GLANDS. 

Injuries  of  the  Salivary  Glands. — The  parotid,  from  its  situation,  is  more 
frequently  injured  than  any  other  of  the  sahvarj'  glands,  and  yet  it  would  seem 
to  bear  a  fair  amount  of  handhng — sometimes,  indeed,  rather  rough  in  character 
— as  so  often  occurs  at  the  operating-table,  when  an  anaesthetist,  with  one  or  both 
hands,  throws  the  angle  of  the  jaw  forward.  The  more  frequent  injuries  result 
from  gunshot,  blows,  and  punctures,  and  the  importance  of  the  injmy  is  due 
more  to  the  possible  implication  of  important  nerves  and  vessels  than  to  the  in- 
jury to  the  gland  itself.  This  is  particularly  true  with  regard  to  the  facial  nerve. 
Incised  wounds  of  the  parotid  are  not  of  serious  import.  They  not  infrequently 
occur  at  the  operating-table,  and  are  seldom  followed  by  fistulae  or  even  by  any 
material  retardation  in  the  heahng  of  the  wound.  In  fact,  the  general  oozing 
that  takes  place  from  a  cut  parotid  so  obscures  the  field  of  A-ision  that  one  is 
not-  always  sure  that  the  gland  is  mjured.  If  no  infective  material  has  been 
admitted,  and  if  the  wound  is  closed  wdth  fairly  deep  sutures,  which  obUterate 
dead  spaces,  any  unpleasant  results  will  be  of  rare  occurrence.     In  one  in- 
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stance  (a  young  woman),  in  which  the  submaxillary  gland  had  been  injured 
(in  an  attempt  made  to  remove  a  tuberculous  gland)  some  months  before  the 
patient  came  under  my  care,  I  had  great  difficulty  in  closing  the  salivary  fistula 
which  persisted,  and  which  was  apparently  only  glandular.  Wharton's  duct  wag 
free,  and  most  of  the  saliva  entered  the  mouth  in  the  usual  way.  Pressure  and 
the  local  applications  of  caustics  failing,  I  succeeded  in  obtaining  a  complete 
closure  by  the  excision  of  the  fistulous  tract  and  the  approximation  of  the  parts 
by  deep  sutures.  Much  more  troublesome  and  vexatious,  both  to  the  patient 
and  to  the  surgeon,  are  injuries  that  involve  the  ducts,  and  particularly  the 
excretory  duct  of  the  parotid.  A  fistulous  opening  into  Wharton's  duct  would 
probably  be  within  the  mouth,  and  consequently  it  would  cause  but  httle 
inconvenience.  A  few  congenital  fistulse  have  been  reported  by  Kuettner. 
He  refers  toBochdalek's  case,  in  which  the  opening  into  Wharton's  duct  was  11 
fines  behind  the  sublingual  caruncle.  In  Gherin's  case  (a  young  girl)  two  very 
small  openings  were  situated  2  cm.  above  the  sternum  on  the  inner  side  of  the 
sternomastoid  muscle.  Safiva  exuded  from  these,  and  a  colored  fluid  injected 
into  the  fistulse  appeared  at  the  sublingual  caruncle. 

Surgical  interest  in  salivary  fistulse  is  chiefly  centred  in  those  of  the  parotid 
duct  (Stenson's)  and  its  branches.  A  fistula  persisting  after  injury  to  the 
parotid  gland  probably  communicates  only  with  one  of  the  larger  radicles  of 
the  duct.  Here,  however,  closure  can  nearly  always  be  effected  by  means 
of  pressure,  by  the  repeated  appfication  of  silver  nitrate,  or  by  the  Paquelin 
cautery.  A  fistula  of  Stenson's  duct  is  generally  the  result  of  traumatism  or 
disease,  particularly  the  former.  Blows,  stabs,  and  gunshot  wounds  may  result 
in  a  fistula  leading  to  the  duct,  either  directly  or  after  suppuration  has  devel- 
oped. Such  a  fistulous  opening  involves  only  a  part  or  the  whole  circum- 
ference of  the  wall  of  the  duct.  The  diagnosis  is  generally  evident  from  the 
escaping  glandular  secretion,  which  is  materially  increased  during  mastica- 
tion or  as  a  result  of  irritation  of  the  oral  mucosa.  Clean  incised  wounds  of 
the  duct  doubtless  often  heal  by  primary  union,  particularly  if  only  a  part  of 
the  circumference  is  divided.  If  union  does  not  take  place  then,  a  fistula  re- 
mains which  may  either  communicate  with  the  mouth  or  discharge  externally 
on  the  cheek.  Fistula;  of  Stenson's  duct  communicating  with  the  surface  are 
most  distressing  to  the  patient.  The  saliva  constantly  dribbles  down  over 
the  cheek,  and  during  mastication  the  flow  is  very  free.  Duphenix  col- 
lected 70  grams  in  a  quarter  of  an  hour.  Jobert's  patient  voided  several 
cupfuls  in  twenty-four  hours.  Besides  the  annoyance  experienced  by  the  pa- 
tient there  is  also  a  loss  of  a  considerable  quantity  of  an  important  digestive 
fluid.  The  constant  flow  over  the  cheek  causes  a  most  troublesome  and  con- 
spicuous eczema,  and  practically  excludes  the  sufferer  from  the  table.  Before 
instituting  treatment  or  c6mmitting  himself  to  a  statement  of  the  probable 
results,  the  surgeon  should  determine  whether  or  not  the  peripheral  portion  of 
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the  duct  is  patent.  In  some  cases  the  fistula  shows  a  natural  disposition  to 
close,  particularly  when  the  buccal  portion  of  the  duct  beyond  the  border  of 
the  masseter  muscle  is  involved.  Here  a  closure  may  sometimes  be  effected 
by  the  repeated  apphcation  of  silver  nitrate  to  the  fistulous  orifice,  and  a 
fair  trial  should  be  given  to  this  treatment,  and  a  reasonable  time  allowed 
to  elapse  before  the  more  serious  measures  are  undertaken.  If  the  peripheral 
end  of  the  duct  is  patent,  and  there  is  onh-  a  wound  in  the  outer  wall,  time  and 
silver  nitrate,  or  the  point  of  a  Paquelin  cautery,  will  bring  about  a  cure.  If 
there  is  any  narrowing  of  the  orifice  at  the  papilla,  it  may  be  overcome  by  spUt- 
ting  the  buccal  end  of  the  duct.     (See  also  page  443.) 

Nicoladoni  has  successfully  joined  the  ends  of  the  diAided  duct  after  remo\'ing 
the  scar  tissue.  AMien  there  is  a  considerable  gap,  he  incises  the  cheek,  picks  up 
the  end  of  the  peripheral  portion,  and  frees  it  from  the  buccinator  up  to  the 
caruncle ;  then,  by  making  a  crescentic  incision  through  the  buccal  mucosa  in  front 
of  the  caruncle,  he  is  able  to  displace  the  duct  orifice  as  much  as  1.5  cm.  (f  in.) 
toward  the  gland,  and  to  this  extent  to  approximate  the  ends  of  the  di^^ded  duct. 

If  the  existing  conditions  are  not  favorable  for  this  plastic  work,  or  if  the 
patient  objects  to  the  inexdtable  scar  resulting  therefrom,  an  effort  may  be  made 
to  convert  the  external  into  an  internal  fistula.  In  the  majority  of  cases,  cer- 
tainly in  those  in  which  the  fistula  is  in  the  buccal  portion  of  the  duct,  it  is  the 
method  of  choice. 

Langenbeck  carried  the  central  end  through  an  artificial  opening  in  the 
mucous  membrane.  This  plan,  however,  is  not  adapted  to  a  short  central  end 
that  would  need  to  be  carried  through  the  masseter  muscle. 

Pearce  Gould  has  found  the  following  simple  method  quite  satisfactory: — 
*' A  straight  needle  threaded  with  silver  wire  is  passed  into  the  fistula,  and  made 
to  perforate  the  cheek  into  the  mouth.  The  needle  is  then  unthreaded  and 
threaded  on  the  other  end  of  the  wire,  and  again  passed  through  the  fistula,  and 
into  the  mouth  at  a  distance  of  about  one-third  of  an  inch  behind  the  fii-st  punc- 
ture. The  two  ends  of  the  \\ire  are  then  drawTi  tight  and  twisted  together. 
The  tissue  included  in  the  loop  is  strangled  and  sloughs,  and  the  wound  thus 
formed  into  the  mouth  is  free  and  without  tendency  to  close."  The  external 
fistula  heals  at  once.  If  the  fistulous  opening  is  over  the  masseter,  the  needles 
should  be  directed  forward,  over  the  border,  and  not  through  the  muscle.  If 
this  fails,  an  attempt  may  be  made  to  form  a  new  canal,  one  that  ^^ill  be  lined 
with  the  buccal  mucosa. 

In  irremediable  cases,  it  has  been  suggested  to  arrest  secretion  of  the  parotid 
by  compression  of  the  gland,  or  by  ligaturing  the  duct.  These  attempts  have 
met  with  indifTerent  success. 

Sialoadenitis  Acuta— Primary  Acute  Inflammation  of  the  Salivary  Glands. — 
The  acute  inflammations  of  the  salivary  glands  may  be  primary  or  secondary. 
Mikulicz,  Hernig,  and  Kuemmel  refer  to  a  rare  form  of  inflammation  of  the  sub- 
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maxillary  and  sublingual  glands  which  occurs  in  nursing  babies  during  the  first 
weeks  of  life.  The  glands  swell,  and  pus  may  sometimes  be  expressed  from  the 
excretory  ducts.  Hernig  thought  that  these  inflammations  might  have  some 
connection  with  puerperal  diseases  of  the  mother.  Treatment  consists  in 
keeping  the  mouth  as  clean  as  possible  and  in  draining  any  collections  of  pus 
that  may  have  formed. 

The  parotid  gland  is  the  one  chiefly  involved  in  both  primary  and  secondary 
inflammations.  It  is  the  most  exposed  to  injury,  and  therefore  to  traumatic 
inflammation;  and,  with  rare  exceptions,  it  is  the  gland  involved  in  that  epi- 
demic disease  which  is  generally  known  as  "  mumps."  In  this  disease,  after  an 
incubation  period  of  from  two  to  ten  days,  the  gland  swells  and  becomes  pain- 
ful, generally  at  first  on  one  side  only.  The  gland  on  the  opposite  side  becomes 
involved  when  the  inflammatoiy  action  and  the  swelling  subside  in  that  first 
aff'ected.  The  course  of  the  disease  is  attended  by  some  fever.  In  from  seven 
to  fifteen  days  the  sweUing  will  have  practically  disappeared.  Fortunately, 
suppuration  is  rare.  The  diagnosis  is  generally  evident  from  the  situation  of 
the  swelling,  which  extends  forward  over  the  ramus  of  the  lower  jaw  and  in 
front  of  the  ear,  as  well  as  downward  in  the  neck.  In  cases  of  suppuration,  the 
condition  may  resemble  Ludwig's  angina.  Little  treatment  is  required  except 
rest  and  the  application  of  an  ice-bag  to  the  part  during  the  first  twenty-four 
or  thirty-six  hours.  Afterward,  hot  fomentations  are  indicated.  Fomentations 
of  lead  and  opium  are  soothing. 

The  surgical  interest  in  mumps  attaches  more  particularly  to  the  important 
complications  in  the  testes  and  ovaries,  particularly  the  former,  and  generally 
in  those  sexually  mature.  The  process  is  one  of  orchitis,  the  epididymis  and 
vas  deferens  not  being  involved.  It  generally  occurs  toward  the  end  of  the 
first  week  of  the  disease,  and  is  attended  by  an  accession  of  fever.  According 
to  Kocher,  atrophy  of  the  testicle  affected  ensues  in  one-third  of  the  cases,  and 
may  be  total  or  partial.  In  rare  instances  an  apparently  primary  parotitis 
has  been  followed  by  a  septic  condition  and  cerebral  symptoms.  In  a  case 
recently  under  the  writer's  observation,  a  mild,  almost  unheeded  inflammation 
of  the  parotid  glands  in  an  adult  of  mature  years  was  succeeded,  after  an 
interval  of  three  weeks,  by  an  orchitis  and  a  condition  of  septicaemia  and  albu- 
minuria. The  cause  of  mumps  is  unknown.  There  is  accumulating  evidence 
that  it  starts  in  the  mouth  as  a  stomatitis,  the  infection  spreading  along  the 
duct  to  the  gland  itself.  It  is  certain  that  in  the  prodromal  stage  a  stomatitis 
is  present.  No  very  satisfactory  explanation  is  offered  for  the  complicating 
conditions — the  orchitis  and  the  oophoritis.  Bumm  and  Eisendrath  thought 
there  might  be,  between  the  salivary  glands  and  the  sexual  organs,  some  ner- 
vous connection  which  would  explain  the  complicating  conditions  in  mumps, 
as  well  as  the  occurrence  of  parotitis  after  ovariotomy;  but  no  such  coimec- 
tion  has  been  demonstrated. 
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Secondary  Acute  Inflammation  of  the  Salivary  Glands. — Greater  interest 
attaches  to  the  secondary  inflammations  of  the  sahvary  glands,  and  here 
again  the  parotid  is  the  one  more  frequently  and  more  particularly  involved. 
The  inflammation  may  be  secondary  to  local  conditions,  such  as  calcuU, 
bristles,  or  other  foreign  bodies  in  the  duct;  to  stomatitis,  particularly 
mercmial;  but,  more  commonly,  the  inflammation  is  secondarj^  to  abdominal 
operations,  and  to  a  variety  of  chseases,  among  which  typhoid  fever  occupies 
the  first  place.  A  great  variety  of  septic  concUtions  (e.g.,  pyaemia)  are  oc- 
casionally followed  by  parotitis.  The  infection  has  been  very  generally  thought 
to  be  hspmatogenpus.  Later  investigations,  however,  have  shown  that  in 
many  cases  there  is  a  primary  stomatitis  with  accumulation  of  ^'iscid,  bacteria- 
laden  saliva,  and  diminished  secretion  through  the  duct — a  concUtion  favorable 
to  the  spread  of  infection  from  the  mouth  to  the  gland,  just  as,  in  typhoid  fever 
with  biUary  stasis,  infection  maj'-  spread  through  the  common  duct  to  the  gall 
bladder.  The  conditions  obtaining  in  a  long  and  tecUous  tj-phoid  would  certainl}^ 
seem  to  favor  the  spread  of  infection  through  the  duct.  It  probably  cannot  yet 
be  definitely  said  that  the  infection  always  comes  by  way  of  the  duct  or  that  it  is 
always  due  to  metastasis.  The  submaxillar}-  glands  are  occasionally  involved. 
Klippel  has  observed  degeneration  in  the  gland  cells,  and  catarrh  of  the  excretory 
ducts  in  a  patient  suffering  from  tabes,  fri  the  surgical  wards  parotitis  is  more 
commonly  observed  in  patients  upon  whom  abdominal  operations  have  been 
performed,  such  as  ovariotomy  and  appencUcitis.  Thus  the  WTiter  has  noted 
the  occurrence  of  a  double  suppurative  parotitis  in  a  young  woman  in  whom 
he  had  closed  a  gastric  perforation.  The  disease  generally  occurs  toward  the 
end  of  the  first  or  second  week  after  the  operation.  The  development  of  swelling 
in  a  gland,  surrounded,  as  is  the  parotid,  by  tense  fascia,  is  quite  painful.  The 
swelling  extends  forward  over  the  jaw  and  downward  into  the  neck.  The  over- 
lying skin  becomes  red  and  oedematous.  In  favorable  cases  the  swelling  sub- 
sides and  gi-adually  disappears;  in  othei-s  it  increases  and  is  followed  by  suppura- 
tion. There  is  racUating  pain  in  the  ear;  the  facial  nerve  may  be  paralyzed. 
Suppm-ation,  associated  with  necrosis,  occurs  in  a  considerable  proportion  of 
the  cases.  If  no  outlet  is  afforded,  the  pus  may  burrow  upward  and 
burst  into  the  external  auditory  meatus ;  it  may  also  extend  behind  the  pharynx 
or  along  the  course  of  the  vessels  and  nerves  to  the  interior  of  the  skull.  Throm- 
bosis of  the  jugular  veins  and  sinuses  has  been  observed  several  times.  In  some 
instances,  although  an  early  incision  is  made  and  a  pocket  of  pus  evacuated, 
the  suppurative  process  will  extend,  and  three  or  four  days  later  the  pus  ruptures 
into  the  external  auditory  canal.  WTien  the  submaxillar}-  gland  is  involved  and 
the  inflanmiation  goes  on  to  suppuration,  the  resulting  concUtion  may  simulate 
Ludwig's  angina.  The  occurrence  of  a  secondary  parotitis  sometimes  contrib- 
utes largely  to  a  fatal  issue.  In  the  case  pre\-iously  mentioned  (bilateral  sup- 
purative parotitis  following  closure  of  a  gastric  ulcer)  the  suppuration  in  the  gland 
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was  clearly  the  cause  of  death.  The  repair  in  the  stomach  was  perfect,  and  at  the 
autopsy  there  was  found  no  peritonitis.  It  was  reasonably  clear  that  death 
had  been  due  to  the  pain  and  exhaustion  from  the  suppuration  and  destruction 
of  tissue  in  the  two  parotids. 

Treatment. — As  soon  as  the  parotitis  is  discovered,  an  ice-bag  should  be 
appHed  over  the  parotid  region,  and  the  mouth  should  be  carefully  inspected. 
If  a  carious  tooth  is  found  opposite  the  opening  of  the  duct,  it  should  be  removed. 
Antiseptic  mouth  washes  should  be  used  assiduously.  Koenig  recommends 
local  applications  of  iodine  over  the  gland. ,  If  the  inflammatory  action  does  not 
recede  in  from  seventy-two  to  ninety-six  hours,  and  especially  if  it  shows  a 
tendency  to  increase,  and  if  the  region  becomes  oedematous,  an  incision  should  be 
made  over  the  most  prominent  portion  of  the  oedematous  area.  This  incision 
should  extend  through  the  capsule  of  the  gland.  Care  should  be  taken  to  avoid 
the  facial  nerve  and  the  large  vessels.  After  the  capsule  has  been  incised,  it  is 
safer  to  enter  the  gland  by  means  of  a  director,  the  opening  thus  made  being 
gradually  enlarged  with  a  pair  of  forceps  passed  along  its  groove.  The  sup- 
purative foci  are  sometimes  multiple,  and  although  one,  and  perhaps  the  largest, 
may  be  evacuated  externally,  others  may  extend  into  the  ear,  into  the  mouth, 
down  the  neck,  or  into  the  retro-pharyngeal  space. 

Sialodochitis,  or  Inflammation  of  the  Excretory  Diict. — An  inflammation 
of  the  excretory  duct  of  the  parotid  gland  may  occur  alone,  without  involvement 
of  the  gland ;  the  inflammatory  swelling  being  sufficient  to  occlude  the  duct  and 
cause  salivary  retention.  The  condition  is  generally  relieved  by  heat.  In 
obstinate  cases,  the  introduction  of  a  sound  into  the  duct  at  intervals  is  said  to 
give  satisfactory  results.  If  the  orifice  should  become  occluded  from  fibrous 
thickening,  it  may  be  necessary  to  slit  open  the  terminal  portion  of  the  duct. 

Chronic  Inflammation  of  the  Salivary  Glands. — Professor  Kuettner  has  de- 
scribed a  series  of  cases  of  chronic  inflammatory  tumor  involving  the  submaxillary 
glands.  In  these  cases  the  gland  became  enlarged  to  the  size  of  a  hen's  egg  or  an 
apple,  and  elongated  in  shape.  He  thinks  that  other  salivary  glands  might  be 
involved  in  a  similar  process.  The  tumors,  which  are  the  result  of  a  chronic 
interstitial  inflammation,  are  tender  and  sometimes  contain  foci  of  granulation 
tissue  and  minute  abscesses.  They  tend  to  enlarge  steadily,  and  to  become 
adherent  to  the  surrounding  tissues.  They  resemble,  clinically,  a  sarcoma  or  a 
malignant  mixed  tumor.  In  fact,  Kuettner,  when  removing  the  glands  in  his 
early  cases,  felt  sure  that  he  was  deahng  with  a  sarcoma.  Microscopically,  they 
were  made  up  of  connective  tissue,  and  in  places  there  was  an  infiltration  of 
small  cells.  When  the  disease  involves  the  submaxillary  glands,  removal 
is  the  only  treatment.  This  course  is  advised  because  of  the  tendency  of  the 
inflammation  to  spread  more  and  more  into  the  surrounding  tissue,  and  because 
of  the  difficulty  of  differentiation  between  such  a  chronic  inflanmiatory  tumor  and 
a  mafignant  neoplasm. 
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Actinomycosis. — The  salivary  glands  are  rarely  affected  primarily  by  the 
aetinomyces.     (See  Vol.  11..  page  55.) 

Tuberculosis  of  the  Salivary  Glands. — There  have  been  recorded  10  cases  of 
tuberculosis  of  the  salivary  glands — 9  of  the  parotid,  and  1  of  the  submaxillary. 
(Kuettner.)  The  patients  varied  in  age  from  thirteen  to  sixty-one,  and  presented 
no  other  tuberculous  focus.  The  diagnosis  is  exceedingly  difficult.  If,  in  a  given 
case,  the  suspicion  should  arise  that  the  condition  is  one  of  a  tuberculous  nature, 
thetubercuhn  test  might  be  employed  to  confirm  the  diagnosis;  otherwise  it  would 
probably  be  impossible,  unless  a  cold  abscess  or  a  chronic  sinus  with  undermined 
edges  should  develop,  to  cUfferentiate  a  tuberculous  from  a  malignant  or  other 
form  of  tumor  of  the  sahvan,^  glands.  In  the  cases  so  far  reported,  removal  of 
the  affected  gland  has  not  been  followed  by  results  of  a  verj'  satisfactory  char- 
acter. V^Tien  the  submaxillary-  is  the  gland  affected,  total  removal  is  the  proper 
treatment ;  but  in  the  case  of  the  parotid  gland  partial  extirpation  may  alone  be 
practicable.     If  a  cold  abscess  develops,  drainage  will  have  to  be  established. 

It  should  be  borne  in  mind  that  in  some  of  these  cases  the  facial  nerve  may 
be  implicated. 

Syphilis  of  the  Salivary  Glands. — Syphilis  of  the  salivary  glands  is  also  rare, 
not  more  than  twenty  or  twenty-five  cases  ha\4ng  been  reported.  Any  of  the 
glands  may  be  involved,  and  occasionally  several  are  affected  at  the  same  time. 
Gummata  may  be  present,  or  there  may  be  an  interstitial  fibroid  change.  The 
diagnosis  is  possible  only  in  the  presence  of  other  manifestations  of  syphilis. 

MikuUez's  Disease. ^Mikulicz  has  described  a  symmetrical  enlargement  of  the 
saUvary  and  lachrymal  glands.  Other  observers  have  added:  associated  en- 
largement of  the  palatine  gland  and  swelling  of  Blandin-Nuhn's  glands  f  Kuem- 
mel);  hypertrophy  of  the  labial  and  buccal  glands;  general  swelhng  of  the 
l3rmph  nodes  of  a  moderate  degree;  and  a  palpable  enlargement  of  the  spleen 
(Osier).  The  glands  generally  involved  are  both  parotids,  the  submaxillaiy, 
sublingual,  and  lachrymals.  The  condition  is  sometimes  more  evident  on  one 
side,  and  the  different  glands  may  be  involved  and  affected  to  a  variable  degree. 
The  parotids  have  attained  sizes  varying  from  that  of  a  goose's  egg  to  that  of  a 
fist,  and  other  glands  have  been  found  increased  to  twice  their  natural  size.  The 
enlarged  glands  are  firm,  not  tender,  and  not  infiltrated.  They  may  interfere 
with  mastication  and  speech,  and  are  conspicuous.  They  are  more  closely 
aUied  in  nature  to  the  malignant  lymphomata.  The  prognosis  is  favorable,  so 
far  as  Ufe  is  concerned.  Arsenic  and  potassium  iodide  have  been  foimd  of  service. 
Extirpation  is  required  only  when  they  cause  disfigm-ement  and  functional  dis- 
tm*bance. 

Tumors  of  the  Sahvary  Glands.— The  sahvary  glands  not  only  suffer  from  the 
pressure  of  neighboring  growths  and  from  the  infiltration  which  they  cause,  but 
they  themselves  serve  as  seats  for  the  development  of  a  variety  of  epitheUal  and 
connective-tissue  tumors.     The  parotid  is  the  gland  most  frequently  mvolved, 
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and  the  so-called  mixed  tumor  is  found  here  more  frequently  than  is  any  other 
form  of  new-growth.  The  origin  of  mixed  tumors  is  still  somewhat  uncertain. 
Kauf  mann  and  others  regard  them  as  endotheliomata,  while  Wilms  and  Hinsberg 
find  in  them  evidences  of  epithelial  and  connective-tissue  origin.  Verhoeff  thinks 
that  the  mixed  tumors  of  the  lachrymal  and  salivary  glands  (so-called  endothe- 
liomata) are  essentially  epiblastic  in  origin,  and  that  the  stroma  is  not  derived 
from  mesoblastic  cells  misplaced  from  other  structures,  but  is  probably  produced 
by  an  atypical  development  of  cells  which  ordinarily  would  have  formed  part 
of  the  stroma  of  the  normal  gland.  F.  C.  Wood  concludes,  from  the  study  of 
a  large  number  of  cases,  (1)  that  mixed  tumors  of  the  salivary  glands  contain  ele- 
ments from  both  epiblast  and  mesoblast  in  most  intimate  relation  to  each  other; 
(2)  that  the  fact  that  the  stroma  contains  elements  such  as  embryonic  connective 
tissue,  cartilage,  bone,  fat  and  lymphoid  tissue,  and,  very  rarely,  striated  muscle, 
is  explained  most  easily  by  the  assumption  of  an  embryonic  misplacement  of 
mesoblast;  (3)  that  in  twenty-four  per  cent  of  the  tumors  examined  the  presence 
of  epithelium  is  undoubted ;  (4)  that  the  theory  of  early  embryonic  displacement 
of  epiblastic  tissue  during  the  process  of  formation  of  the  parotid  and  sub- 
maxillary glands  and  the  branchial  arches  may  account  for  many  of  the  morpho- 
logic peculiarities  of  the  cells  of  these  tumors,  especially  the  lack  of  many  typical 
features  which  we  associate  with  epithelium;  (5)  that  the  chnical  history  is 
strikingly  different  from  that  of  sarcomata  and  carcinomata,  in  that  they  are  slow- 
growing  and  generally  benign.  Recurrences  are  likely  to  remain  local  in  a  con- 
siderable proportion  of  the  cases.  Mixed  tumors  of  the  parotid  region  some- 
times attain  a  great  size.  Keen  removed  successfully,  from  a  male  aged  forty-nine, 
a  mixed  tumor  that  weighed  four  and  three-quarter  pounds.  It  extended  down 
to  the  clavicle  and  nearly  to  the  median  line  at  the  back  of  the  neck.  In  twelve 
years  it  had  become  as  large  as  a  walnut.  It  then  grew  rapidly  for  a  number  of 
years,  and,  in  the  two  years  preceding  its  removal,  it  had  doubled  in  size.  It  was 
examined  by  Caplin,  who  pronounced  it  a  myxo-chondro-lymphangio-endothe- 
Homa.  Koenig  has  found  these  mixed  tumors  more  common  in  the  second 
decade,  while  Kaufmann,  from  the  study  of  a  small  number  of  cases,  found  the 
greatest  frequency  in  the  third  decade.  Cases,  however,  have  been  observed  in 
the  first  year  of  life,  and  Koenig  removed  an  enchondro-sarcoma  from  a  man 
sixty-eight  years  of  age.  The  Roentgen-rays  are  sometimes  useful  in  the  treat- 
m(>nt  of  inoperable  and  recurrent  mixed  tumors,  and  should  be  given  a  faithful 
trial. 

"While  mucous  tissue,  carcinomatous,  sarcomatous,  and  cellular  portions,  and 
inclusions  of  cartilage  are  found  in  these  mixed  tumors,  the  sarcomatous  ele- 
ment would  seem  to  predominate  in  a  large  percentage  of  cases.  Pure  sarcoma 
(and  particularly  a  round-celled  sarcoma)  has  very  seldom  been  observed  in 
the  submaxillary  or  parotid  gland.  Spindle- and  round-celled  sarcomaia,  vary 
in  size,  but  are  seldom  larger  than  a  hen's  egg.     Fibrous  sarcomata  are  larger: 
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they  present  hard  and  soft  areas.  On  section  they  are  white  or  yellow,  or  reddish- 
white.  Myxo-sarcomas  are  sometimes  as  large  as  a  child's  head.  Chondro-sar- 
comata  vary  in  size,  the  smaller  ones  being  very  hard,  and  the  larger  ones  softer. 
A  pure  enchondroma  has  not  yet  been  obsen-ed  in  the  parotid  gland.  All  these 
forms  are  encapsulated.  By  far  the  larger  number  of  tumors  of  the  parotid 
develop  from  connective  tissue,  and  are  of  the  nature  of  sarcoma.    According  to 


Fig.   234. — Mixed  Tumor  of  the  Parotid.     Successfully  removed. 

McGill  Museiun.) 


(Original  photograph  in  the 


Bilh-oth,  about  three-fourths  of  the  parotid  tumors  are  of  this  class  and  the 
greater  number  of  the  remaining  fourth  are  carcinomatous.  They  assume 
mostly  a  round  shape.  Chondro-sarcomata  are  uneven  and  nodular.  Their 
consistency  varies,  but  they  are  for  the  most  part  hard.  The  presence  of  con- 
siderable raucous  tissue  gives  rise  to  a  pseudo-fluctuation. 

The  situation  of  a  parotid  tumor  varies  somewhat.  It  may  press  up  against 
the  ear,  may  extend  down  mto  the  neck,  or  may  appear  in  front  of  the  ear, 
particularly  when  arising  in  the  socia  paroticUs.  These  tumors  are  of  exceechngly 
slow  gi-owth.  After  being  present  and  mcreasing  slowly  for  years,  they  may 
suddenly  take  on  active  growth,  with  or  without  changing  their  character  from 
one  of  comparative  benignity  to  one  of  mahgnancy.  In  some  instances  this 
change  has  followed  a  local  injurj-.  Tumors  of  the  submaxillaiy  gland  occasion- 
ally push  up  the  floor  of  the  mouth,  but  more  generally  they  appear  as  a  growth 
in  the  submaxillary  region.    As  a  rule,  the  overljdng  skin  is  not  adherent,  and 
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the  tumor  is  movable  over  the  tissues  beneath.  There  is  no  tenderness  on  press- 
ure; annoying  salivation  is  sometimes  present.  If  it  is  very  large,  and  if  it  is 
growing  toward  the  mouth  and  pharynx,  the  tumor  may  interfere  with  speech  or 
swallowing.  When  growing  upward,  it  may  diminish  hearing,  by  compressing 
the  auditory  meatus.  Facial  paralysis  is  rare  and  is  rather  indicative  of 
maUgnancy,  although  it  is  occasionally  due  to  the  direct  pressure  of  a  benign 
growth.     (Figs.  234,  235,  and  236.) 

The  diagnosis  of  either  a  parotid  or  a  submaxillary  tumor  is  not  difficult, 
when  the  situation  occupied  by  the  growth  is  typical.     One  should  hesitate  in 


Fig.  235. — Mixod  Tumor  of  Parotid.    Posterior  view  of  tumor  shown  in  Fig.  234.    (McGill  Museum.) 

diagnosing  as  a  tumor  of  the  parotid  one  that  does  not  overlap  the  jaw.  The 
consistency  varies.  In  some,  a  pseiido-fiuctuation  may  cause  a  great  resemblance 
to  a  cyst;  sonmch  so,  that  an  exploring  needle  may  be  required  to  determine  the 
true  condition.  A  lipoma  should  l)e  recognized  by  its  situation  and  consistency. 
From  lymphangiomata  the  differentiating  diagnosis  is  very  difficult.  A  single 
large  tuberculous  lymph  node  sometimes  resembles  very  closely  a  tumor  of  the 
parotid;  so  also  does  a  singl(>  large  lymph  node  in  Hodgkin's  disease,  although 
here  a  careful  search  will  i)robably  find  other  enlarged  lymph  nodes  in  the 
axilla;  or  the  groins. 

In  the  encapsulated  tumors  the  prognosis,  as  a  rule,  is  good.     Radical  removal 
is  indicated.     Recurrence  takes  place  in  about  one-third  of  the  cases.    The  mere 
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fact  of  a  recurrence  is  not  proof  positive  of  malignancy,  as  it  may  be  due  to  a 
growth  from  some  portion  of  tumor  or  capsule  left  behind  at  the  operation. 
Metastases  are  infrequent,  and,  when  they  do  occur,  are  more  common  in  the 
lungs.     The  lymph  nodes  are  rarely  enlarged  in  mixed  tumore. 

Patients  seldom  apply  for  treatment  until  the  size  of  the  growth  has  caused 
disfigurement,  or  until  symptoms  of  pressure  have  developed.  The  only  treat- 
ment to  be  considered  is  the  removal  of 
the  gro^\-th.  AMien  it  is  situated  in  the 
submaxillary  gland,  it  is  better  to  re- 
move the  tumor  and  the  gland  together. 
Early  operation  should  always  be  ad- 
^^sed,  not  only  for  the  rehef  of  the  symp- 
toms present,  but  because  of  the  danger 
of  the  growth  changing  its  character, 
even  after  years,  and  becoming  maUg- 
nant.  Tumors  of  the  parotid  are  some- 
times more  difficult  to  deal  with,  par- 
ticularly when  they  are  deeply  situated. 
The  incision  should  be  made  in  the  direc- 
tion of  the  facial  ner\'e.  The  tumor  and 
the  whole  of  the  capsule  should  be  re- 
moved. If  any  portion  of  the  capsule  is 
left,  recurrence  of  the  growth  will  in  all 
probability  take  place.  Great  care 
should  be  taken  to  avoid  injuiy  to  the  facial  nerve  after  the  capsule  is  exposed. 
A  great  deal  can  be  done  by  blunt  dissection,  and  the  nerve  fibres,  as  they 
appear,  should  be  pushed  to  one  side. 

Facial  paralysis  would  be  rather  a  severe  penalty  to  pay  for  the  removal 
of  a  non-maUgnant  gro\Ni:h  which  may  not  be  incompatible  with  comparative 
health  for  yeai-s  to  come. 

Haemangiomata  and  IjTnphangiomata  have  been  observed  in  the  parotid. 
The  diagnosis  of  a  lymphangioma  is  Ukely  to  be  very  cUfficult.  A  history  of 
recurring  inflammatoiy  attacks,  each  followed  by  a  persistent  increase  in  the 
size  of  the  tumor,  would  be  suggestive.  An  angioma  of  the  parotid  should  be 
clearly  cUfferentiated  from  a  nsevoid  condition  in  the  overhang  tissues.  True 
angioma,  involving  the  gland  tissue  proper,  is  rare.  Hartmann,  Koenig,  and 
Bidone  have  reported  cases  in  which  the  tumor  has  been  successfully  removed  by 
operation,  and  Boeekel  has  also  reported  the  successful  removal  of  one  in  the 
submaxillar}'  gland. 

Fatty  tumors  are  found  just  within  the  capsule  and  growing  in  the  substance 
of  the  gland.  A  lipoma,  or  more  rarely  a  cyst,  developing  in  the  substance  of  the 
gland  may  readily  give  to  the  latter  the  appearance  of  being  simply  hypertro- 


FiG.  236. — >Dxetl  Tumor  of  Submaxillarj-  Gland. 
(Original  photograph  in  the  McGill  Museum.) 
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phied.  True  hypertrophy  of  the  parotid  gland,  however,  has  never  been  ob- 
served. Prudden  reports  a  case  of  rhabdomyoma  of  the  parotid ;  it  occurred  in  a 
boy.  The  occurrence  of  a  pure  myxoma  of  the  parotid  must  be  considered  doubt- 
ful; the  cases  so  considered  being  probably  instances  of  mixed  tumors  with 
mucous  tissue  predominating. 

Of  the  epithehal  tumors  arising  in  the  saHvary  glands  the  most  frequent  and 
by  far  the  most  important  is  carcinoma.  Adenoma  undoubtedly  occurs  in  the 
parotid,  submaxillary,  and  sublingual  glands.  Nasse  has  reported  four  cases  of 
pure  adenomata  of  the  parotid  that  were  encapsulated.  It  is  probable,  however, 
that  many  of  the  tumors  reported  as  adenoma  have  been  in  reality  mixed  tumors. 
Carcinoma  of  the  salivary  glands  may  be  primary;  may  occur  as  a  metastasis 
from  the  tongue  or  jaws;  or  may  appear  in  a  slowly  growing  tumor  that  has  been 
latent  for  years  and  then  has  suddenly,  with  or  without  known  cause,  given 
evidences  of  malignancy. 

Cancer  of  the  parotid  may  assume  any  of  the  forms  found  in  carcinoma  of 
the  breast;  and,  according  to  Koenig,  the  soft  cancers,  rich  in  cells,  are  the 
more  common,  the  growth  bursting  through  the  capsule  and  infiltrating  the 
lymphatic  and  the  surrounding  tissues.  As  elsewhere,  this  medullary  form  of 
carcinoma  is  rich  in  vessels  and  very  malignant.  It  breaks  down  easily,  forming 
a  deep  cavernous  sore  which  is  prone  to  bleed.  In  other  cases,  the  carcinoma 
develops  in  the  small  ducts,  and  in  consequence  the  growth  proceeds  in  the  form 
of  long  tubes  lined  with  cylindrical  epithelium.  At  the  end  of  the  tubes  are 
epithehal-like  pearls  and  warty  excrescences  which  project  into  them  from 
without. 

O.  Weber  draws  an  analogy  between  this  form  and  the  cystosarcoma  phyl- 
lodes  of  the  breast.  The  scirrhus  form  of  carcinoma  is  also  found  in  the  parotid. 
As  in  the  breast,  the  tumor  here  is  of  slow  growth,  causing  atrophy  and  shrinking 
of  the  tissues  of  the  side  of  the  neck  and  of  the  parotid  region.  Cancer  of  the 
parotid,  as  of  other  regions,  occurs  generally  after  the  age  of  forty.  The  soft 
medullary  forms,  however,  are  sometimes  observed  earher  in  hfe.  In  these 
forms  the  lymph  nodes  are  involved  early  and  increase  in  size  rapidly,  frequently 
forming  of  themselves  tumors  of  no  inconsiderable  size.  The  facial  nerve,  in  the 
growths  of  this  variety,  often  escapes  for  a  long  time.  The  clinical  history  of 
scirrhus,  on  the  other  hand,  is  that  of  an  exceedingly  slow  growth,  with  late 
involvement  of  the  lymph  nodes.  In  this  form  of  tumor,  however,  the  facial 
nerve,  or  some  of  its  branches,  seem  to  be  involved  early  from  pressure  and 
cicatricial  contraction.  The  neighboring  skin,  as  in  scirrhus  of  the  breast,  may 
become  hard  and  indurated,  resembhng  cancer  en  cuirasse. 

Carcinoma  of  the  jiarotid  sometimes  involves  the  cheek,  and  at  other  times 
extends  into  the  j)harynx  or  down  into  the  neck.  .  By  pressure,  it  may  interfere 
with  swallowing,  mastication,  and  si)cech,  and  severe  radiating  pains  may  extend 
into  the  ear,  over  the  face,  or  into  the  front  and  back  of  the  neck.    The  prognosis 


SURGICAL  DISEASES  OF  THE  MOUTH  AND  TONGUE.         309 

in  the  medullary  form  is  very  unfavorable.  The  disease  generally  proves  fatal 
in  a  few  months.  ^\Tien  the  tumor  breaks  down  and  sloughs,  a  friendly  hemor- 
rhage sometimes  reheves  the  patient  from  his  misery.  Metastases  are  frequent, 
and  in  Cahn's  case  of  carcinoma  of  the  submaxillary  gland  they  involved  the 
bones  exclusively.  In  the  scirrhus  form  the  prognosis  is  better ;  but  it  can  hardly 
be  said  that,  up  to  the  present  time,  anything  hke  satisfactory  results  have  been 
obtained  in  carcinoma  of  the  salivary  glands. 

\Mien  the  disease  is  secondary  to  carcinoma  of  the  oral  ca\'ity  or  jaws,  the 
differential  diagnosis  would  consist  in  determining  whether  the  saUvary  glands  or 
the  lymph  nodes  were  the  parts  involved  and  whether  the  chsease  was  located 
upon  or  within  their  sheaths ;  and,  without  an  examination  of  thin  sections  under 
the  microscope,  it  would  probably  be  impossible  in  most  cases  to  determine  what 
were  the  facts.  In  the  case  of  a  tumor  which  had  been  growing  slowly  through  a 
period  of  several  years  suspicions  would  naturally  be  aroused  by  the  onset  of  rapid 
growth  and  the  involvement  of  lymph  nodes ;  but  here,  again,  a  definite  diagnosis 
could  hardly  be  made  without  the  aid  of  the  microscope.  When  the  tumor 
develops  primarily  in  the  parotid  or  submaxillary  gland,  the  age  of  the  patient, 
the  progressive  increase  in  size,  the  enlargement  of  the  lymph  nodes,  the  pres- 
ence of  pain  due  to  pressure  upon  nerves,  and  the  cachexia  are  the  main  symp- 
toms upon  which  one  must  base  an  opinion.  The  encephaloid  form  may  bear 
a  very  close  resemblance  to  an  inflammatory  enlargement,  particularly  the 
chronic  inflammatory  tumor  of  Kuettner.  The  differentiation  of  other  condi- 
tions has  already  been  referred  to  in  speaking  of  the  diagnosis  of  mixed  tumors. 

Cysts  of  the  Salivary  Glands. — Occasionally  cystic  collections  have  been 
observed  in  the  salivary  glands  and  in  their  efferent  ducts.  Those  involving  the 
sublingual  gland  and  its  ducts  are  commonly  known  as  "  ranulse."  These,  with 
cystic  degeneration  of  the  Blondin-Xuhn  glands,  have  been  described  in  a  pre- 
vious section.  (Page  259.)  It  remains  only  to  speak  of  cysts  in  connection 
with  the  parotid  and  submaxillar}-  glands.  The  occurrence  of  cystic  dilatation 
of  ^^^la^ton's  and  Stenson's  ducts,  without  complete  occlusion  of  their  orifices — 
which  latter  condition  is  proven  by  the  fact  that  a  few  drops  escape  from  the 
duct  when  a  stimulus  is  applied  to  the  mucous  membrane  of  the  mouth — is  diffi- 
cult to  explain.  More  commonly,  the  dilatation  is  due  to  the  presence  of  a  calcu- 
lus or  to  a  cicatricial  narrowing  of  the  natural  opening  of  the  duct.  The  shape 
of  such  a  dilatation  is  generally  oval  and  elongated,  and  the  swelling  lies  in  the 
natural  course  of  the  tluct.  If  a  probe  can  be  made  to  enter  the  orifice,  repeated 
probing  should  bring  about  a  cure;  but,  if  this  fails,  a  fistula  opening  into  the 
mouth  should  be  established.  This  may  be  done  by  passing  a  neetlle  threaded 
with  silk  into  the  cyst  and  out  again  at  some  distance  from  the  point  of  entrance. 
The  silk  is  then  tied  tightly.  Necrosis  and  separation  of  the  included  tissue  will 
leave  an  opening  into  the  mouth,  and  this  opening  often  remains  permanently. 
A  simple  incision  or  the  employment  of  McGraw's  elastic  ligature  will  often  ac- 
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complish  the  same  object.  If  the  cyst  is  accessible,  and  if  there  is  considerable 
dilatation,  a  portion  of  the  cyst  may  be  excised  and  the  border  of  the  sac  stitched 
to  the  jnucous  membrane  all  round.  This  should  be  followed  by  a  permanent 
cure.  Cysts  in  the  glands  result  from  the  closure  of  some  of  the  smaller  duct 
branches,  such  closure  being  the  result  of  an  inflammatory  action  or  of  cica- 
tricial contraction.  Occasionally  two  or  more  cystic  dilatations  run  together 
and  form  a  cyst  of  some  size;  and  in  some  instances,  as  the  result  of  prolifera- 
tion of  connective  tissue,  the  wall  of  the  cyst  may  become  quite  thick.  Cer- 
tain portions  of  the  glands  seem  to  be  destroyed  by  the  cysts,  and,  if  the  latter 
attain  any  considerable  size,  they  may  cause  pressure  atrophy  of  the  surround- 
ing gland  tissue.  Koenig  saw  a  cyst,  the  size  of  a  hen's  egg,  that  grew  in  the 
anterior  part  of  the  parotid;  its  contents  were  of  an  atheromatous  nature. 
Tuberculous  and  echinococcus  cysts  have  been  observed  in  the  parotid. 

When  the  cyst  is  small,  the  diagnosis  is  difficult  or  impossible;  when  it  is  of 
appreciable  size,  fluctuation  may  be  obtained.  When  the  cyst  projects  well 
forward  and  the  overlying  skin  has  undergone  pressure  atrophy,  the  contents  of 
the  cyst  may  be  seen  to  be  transparent.  It  is  sometimes  difficult  to  differentiate 
between  a  simple  cyst  and  one  associated  with  a  new-growth.  The  use  of  an 
exploring-needle  and  the  examination  of  the  cyst  contents  may  be  required  to 
confirm  the  diagnosis. 

Koenig  has  obtained  good  results,  in  a  certain  percentage  of  cases,  by  the  in- 
jection of  iodine.  Liquid  zinc  chloride  and  solutions  of  carbolic  acid  have  be^en 
used  for  the  same  purpose.  In  the  case  of  the  parotid,  the  injection  should  be 
tried  before  more  difficult  operative  measures  are  decided  upon.  Simple  in- 
cision would  be  followed  by  a  persistent  sinus  or  fistula,  and  there  would  always 
be  danger  of  infection.  When  the  cyst  wall  is  thickened,  it  may  be  enucleated. 
This  should  be  done  as  quickly  as  possible  by  blunt  dissection,  as  the  hemorrhage 
is  often  profuse.  If,  in  the  case  of  the  submaxillary  gland,  the  treatment  by  in- 
jections should  fail,  extirpation  of  the  whole  gland  would  give  the  best  result. 
The  operation  does  not  seem  to  be  followed  by  any  appreciable  disability. 

Extirpation  of  the  Parotid. — The  removal  of  a  carcinoma  of  the  parotid  is 
always  a  serious  and  bloody  operation,  and  is  justified  only  in  favorable  cases. 
Sometimes  a  portion  of  the  gland  containing  the  facial  nerve  may  have  to  be  left. 
If  the  horizontal  incision  is  not  carried  above  the  level  of  a  line  drawn  horizon- 
tally three-quarters  of  an  inch  below  the  lobule  of  the  ear,  the  trunk  of  the  facial 
nerve  will  not  be  seriously  injured.  Occasionally,  these  partial  operations  are 
followed  by  very  favorable  results,  the  patient  remaining  free  from  recurrence  for 
years  afterward.  If  the  growth  is  limited  to  the  parotid,  and  if  the  overlying  tis- 
sue is  little,  or  not  at  all,  involved,  as  shown  by  its  being  easily  movable  on  the 
underlying  tissues,  the  operation  may  bo  undertaken;  but  in  cases  where  the 
tumor  is  soft  and  has  l^een  of  rapid  growtli,  the  chances  of  early  recurrence  are  as 
great  as  after  removal  of  a  similar  growth  in  the  breast.     If  the  growth  is  ab- 
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solutely  fixed  on  the  underljang  tissues  and  quite  immovable,  one  may  infer  that 
adhesions  to  the  deep  vessels  have  already  formed  and  that  consequently  the 
tumor  is  practically  irremovable.  One  of  the  first  essentials,  in  an  operation 
of  this  kind,  is  good  access  to  the  seat  of  the  disease.  A  long  vertical  inci- 
sion, extending  from  the  lobule  of  the  ear  to  well  below  the  angle  of  the  jaw, 
should  be  made  over  the  growth.  A  transverse  incision  should  then  be  carried 
from  the  centre  of  the  first  incision  across  the  cheek.  If  any  of  the  overhing 
tissue  is  found  to  be  adherent  to  the  tumor,  it  should  be  removed  by  an  elliptical 
incision.  The  operator  will  do  well  to  keep  outside  the  growth,  and  to  work 
strictly  in  healthy  tissue.  This  is  necessary  to  insure  a  complete  removal  of  the 
carcinoma  and  to  avoid  the  continuous  oozing  of  blood  and  broken-down  tissue 
from  the  wound,  which  would  otherwise  occur.  The  ligatiu'e  of  the  internal 
carotid  arterv,  which  has  been  recommended  by  some,  is  an  operation  not  with- 
out danger.  It  is  of  doubtful  utility  as  a  preventive  measure,  and  is  to  be  recom- 
mended only  in  exceptional  cases.  At  this  stage  the  surgeon  should  not  be  bound 
by  any  hard-and-fast  rule  of  procedure.  It  is  sometimes  easier  to  work  from 
above,  and  sometimes  from  below.  The  separation  of  the  anterior  portion  of  the 
tumor  from  the  masseter  is  accomplished  without  difficulty.  Sometimes  the 
posterior  border  may  be  readily  freed  from  the  stemo-mastoid.  Faure  recom- 
mends the  removal  of  a  layer  of  this  muscle,  so  as  to  avoid  opening  the  capsule. 
The  lower  border  can  then  be  gradually  turned  up.  The  last  attachments  to  be 
di\'ided  will  be  the  fascia  that  goes  to  the  pharynx  and  to  the  styloid  process,  and 
the  superficial  temporal  and  internal  maxillary  arteries.  Besides  the  terminal 
divisions  of  the  external  carotid,  the  following  vessels  will  have  been  divided : 
the  transverse  facial,  the  occipital  and  the  posterior  auricular  arteries,  the  ex- 
ternal jugular  vein,  and  the  large  connecting  branches  between  it  and  the  internal 
jugular  vein.  To  faciUtate  the  removal  of  that  portion  of  the  parotid  which  hes 
in  the  retro-mandibular  space,  Faure  recommends  the  excision  of  a  portion  of  the 
vertical  ramus  of  the  jaw,  about  1  cm.  broad  and  extending  from  the  base  of  the 
condylar  process  to  the  near  angle  of  the  jaw.  A  regional  dissection  of  the  lymph 
nodes  should  be  done  at  the  same  tune. 

Removal  of  the  submaxillar}'  gland  is  comparatively  simple.  A  cm-ved 
incision  is  made  along  the  lower  border  of  the  tumor.  The  overhing  tissues 
(incluchng  the  platysma)  are  quickly  di\ided,  the  cervical  fascia  is  opened,,  the 
lower  border  of  the  gland  is  turned  up,  and  the  facial  artery  is  Ugatured  at  a 
suitable  cUstance  from  the  external  carotid.  By  blunt  dissection  the  gland  is 
removed  from  the  underlying  tissue  and  submaxillary  fossa,  and  turned  up  upon 
the  cheek:  after  wliich  the  facial  artery  and  vein  will  be  again  di\ided,  and  a 
hgature  placed  around  AMiarton's  duct.  Because  of  extension  of  the  disease  by 
infiltration,  it  may  be  necessarj-  to  divide  the  hv-poglossal  nerve  and  the  Ungual 
artery,  and  to  remove  the  hyo-glossus  muscle.  If  the  floor  of  the  mouth  is 
involved,  the  lingual  nerv^e  may  be  divided  at  the  same  time. 
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Anomalies  of  the  Salivary  Glands. — Congenital  absence  of  the  salivary 
glands  has  been  reported,  although  it  is  extremely  rare.  In  Turner's  case,  both 
submaxillary  glands  were  situated  on  the  upper  surface  of  the  mylo-hyoid  muscle. 
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I.   CONGENITAL  MALFORMATIONS. 

Congenital  malformations  are  not  so  rare  as  was  at  one  time  supposed, 
but  are  of  interest  to  the  surgeon  only  in  so  far  as  they  give  rise  to  conditions 
or  complications  which  may  demand  treatment  at  his  hands. 

Etiology. — Rational  treatment  of  these  conditions  presupposes  a  correct 
conception  of  their  origin,  and  for  thi^  we  must  look  to  embiyology.  We  find 
here  that  these  malformations  are  veiy  frequently  connected  with  the  develop- 
ment of  the  cervical  branchial  clefts,  and  are  thus  analogous  to  hare  lip,  or 
cleft  palate,  higher  up.  Failure  in  the  development  cf  these  clefts  will  give  us 
two  main  classes  of  malformations:  (1)  fistulse,  and  (2)  cysts: — and  the  branchial 
fistulie  again  are  capable  of  further  subdivision,  according  as  they  are  external 
or  internal,  median  or  lateral.  Other  congenital  deformities  which  may  give 
rise  to  symptoms  demanding  surgical  interference  are :  cervical  ribs,  lymphan- 
giomata  of  the  neck — the  so-called  cystic  hygromata, — and  dermoid  cysts. 

1.  Congenital  Fistulas  of  the  Neck. — These  fistulae,  looked  at  embrv'ologically, 
are  either  (a)  branchial,  the  remains  of  the  branchial  clefts,  or  (b)  the  persist- 
ence of  some  part  of  the  thyro-glossal  duct.  The  branchial  fistulae  are  usually 
lateral,  whereas  the  thyro-glossal  fistula  is  always  a  median  one.  Branchial 
fistulae  may  be  complete  or  incomplete,  and  the  incomplete  fistulae  may  either 
open  externally  on  the  skin  at  the  side  of  the  neck,  or  may  present  themselves  only 
internally  as  pharyngeal  or  oesophageal  diverticula.  The  complete  fistula,  of 
coui"se,  forms  a  canal  from  the  skin  of  the  neck  to  the  pharv'nx  or  oesophagus. 
The  position  of  the  external  opening  will  depend  upon  the  cleft  from  which  it  has 
arisen.  The  external  orifice,  which  is  often  cartilaginous,  beai-s  no  relation  to 
the  inner  end  of  the  tube,  which  nearly  always  opens  in  the  region  of  the  tonsils, 
and  therefore  corresponds  to  the  second  branchial  cleft.  A  common  site  for  the 
external  opening  is  at  the  posterior  margin  of  the  stemo-mastoid  muscle,  just 
above  the  clavicle,  though  again  it  may  open  higher  up,  close  to  the  angle  of 
the  jaw. 

The  fistula  is  a  narrow,  well-defined,  usually  tortuous  canal,  and  frequently 
pa.sses  between  the  external  and  internal  carotid  arteries  to  reach  the  pharv'nx, 
where  it  either  ends  as  a  cul-de-sac  or  opens  directly  into  some  part  of  the  food 
tube.  In  the  former  case  the  epithelium  lining  the  canal  secretes  only  a  small 
quantity  of  mucus,  and  so  the  fistula  may  long  pass  unnoticed  and  give  little 
or  no  trouble  until  it  becomes  accidentally  infected  from  without;   but,  should 
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it  open  into  the  pharynx  or  upper  part  of  the  oesophagus,  it  may  become  very 
troublesome  by  transmitting  particles  of  food,  and  still  more  so  by  the  inflamma- 
tion caused  by  the  passage  or  retention  of  these  particles. 

The  blind  internal  fistulse  (pharyngeal  or  oesophageal  diverticula)  will  be 
noticed  under  diseases  of  those  parts. 

Treatment. — While  the  great  majority  of  these  branchial  fistulse  produce 
few  or  no  symptoms  and  therefore  do  not  require  treatment,  there  is  always  a 
chance  that  such  a  fistula,  especially  if  complete,  may  become  inflamed  or  infected, 
and  give  rise  to  such  serious  discomfort  or  deformity  as  to  require  relief.  The 
only  rational  treatment  is  complete  dissection  of  the  fistulous  tract,  and  when 
one  reahzes  the  anatomical  relations  it  will  be  readily  granted  that  this  is  no 


Fig.  237. — Branchial  Cyst  ("Branchial  Dermoid").     From  a  photograph  of  a  child  at  the  author's 
clinic  in  the  Montreal  General  Hospital.     A  good  result  was  obtained  by  dissecting  out  the  growth. 


easy  matter  to  do.  A  cotton-tipped  probe,  dipped  in  a  strong  solution  of 
nitrate  of  silver,  should  fii>!t  be  passed  into  the  fistula  and  an  effort  made  to 
destroy  all  the  lining  epithelium ;  for,  if  any  of  it  remain,  it  will  mean  recurrence 
of  the  trouble.  The  probe  acts  at  the  same  time  as  a  guide  to  the  dissector. 
Further,  if  the  fistula  be  complete,  it  will  be  found  a  difficult  matter  to  suture 
securely  the  inner  opening,  so  that  no  pharyngeal  fistula  may  pei-sist  along  the 
track  of  the  wound.  After  such  suturing,  the  wound  should  be  carefully  closed, 
but  a  gauze  or  cigarette  drain,  extending  down  to  the  pharynx,  should  be  left  in 
place  for  forty-eight  hours,  in  case  of  leakage  or  infection.  If  a  complete  fistula 
has  been  thus  dissected  out,  rectal  feeding  only  should  be  employed  for  several 
days,  and  only  boiled  water  given  for  cleansing  the  mouth  and  to  assuage  thirst. 
One  has  only  to  consider  the  anatomical  coui-se  of  these  fistulse  to  realize  the 
disfiguring  nature  of  the  scar  which  must  remain  after  such  an  operation,  even 
when  successful.  Add  to  this  the  i)robability  of  failure,  and  one  can  readily 
understand  why  even  good  surgeons  speak  very  guardedly  about  the  radical 
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cure  of  these  fistulae.  But  one  thing  does  seem  certain,  ^-iz..  that  it  is  worse 
than  useless  to  attempt  less  heroic  treatment,  and  most  surgeons  \s-ill  condemn 
attempts  at  cure  by  cauteiy.  injection,  caustics,  or  scraping.  The  only  result 
likely  to  be  obtained  by  such  a  course  will  be  to  convert  the  fistula  into  a  cyst 
or  diverticulum,  by  closing  the  external  orifice. 

Fistulsp  of  the  thyro-glossal  duct  (median  fistulaO  will  l^e  considered  farther 
on.  in  the  article  on  "Diseases  of  the  Thyroid  Gland." 

2.  Branchial  Cysts. — The  relation  of  these  to  branchial  fistula*  is  easily 
understood.  In  the  development  of  the  branchial  clefts,  it  may  happen  that 
both  ends  of  the  cleft  close,  while  in  the  intermediate  portion  there  is  a  failure  of 
the  walls  to  coalesce,  thus  forming  a 
cyst.  This  unobliterated  portion  of  the 
cleft  may  remain  unnoticed  for  several 
yeai"S,  and  then  may  appear  as  a  slowly 
growing,  painless  cyst,  which  may  give 
trouble  if  it  becomes  infected,  or  may 
produce  pressure  upon  neighboring 
structures  by  its  increase  in  size. 

Removal  of  this  C3'stic  tumor  may 
also  be  desired  for  cosmetic  reasons. 
If  the  cyst  be  at  the  outer  end  of  the 
branchial  cleft  it  will  be  lined  with 
squamous  epithelium  and  wUl,  as  it 
develops,  present  the  characteii^tics  of 
involution  cysts  in  general  and  will 
therefore  approach  the  dermoid  tjpe 
— the  so-called  branchial  dermoid.  (Fig. 
2.37.)  On  the  other  hand,  if  it  l>e  the 
inner  end  of  the  tube  which  has  l^e- 
come  cystic,  lined  as  it  is  with  cylindri- 
cal epithelium,  it  will  he  gradually  distended  with  a  thin  mucous  secretion — a 
condition  which  is  commonly  known  as  hydrocele  of  the  neck.     (Fig.  238.) 

These  branchiogenic  cysts  are  usualh'  found  in  the  upper  part  of  the  neck, 
between  the  hyoid  bone  and  the  mastoid  process,  and  are  often  mistaken  for 
tuberculous  lymph  nodes.  Hydrocele  of  the  neck  is  usually  developed  much 
more  rapidly  than  the  branchial  dermoid  and,  as  it  may  push  up  the  floor  of  the 
mouth,  has  often  been  mistaken  for  ranula;  but  the  historj-  of  its  growth — from 
birth  onward — usually  clears  up  the  diagnosis.  It  is  said  that  these  branchial 
cysts  are  peculiarly  prone  to  malignant  changes,  and,  reasoning  from  analogy, 
i«i.<Qne  can  readily  Mieve  that  this  is  true.  Primar}-  carcinoma  of  the  neck  has 
probably  always  some  such  origin. 

Dermoid  Cysts. — Dermoid  cysts  are  not  common  in  the  neck.  They  are 
easily  confounded  with  lipomata,  but  the  mistake  does  not  seriously  concern 
the  patient,  as  the  treatment  for  l3oth  conditions  is  the  same,  \-iz.,  excision — 
an  operation  which  presents  no  special  difficulty. 


Fig.  23S. — Branchial  Cyst  ("Hydrocele  of  the 
Neck").  From  a  photograph  of  a  child  at  the 
author's  clinic,  Montreal  General  Hospital. 
The  child  made  a  good  recoverj*  after  dissection 
of  the  submaxillar^'  triangle. 
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The  branchial  dermoid  cyst  is  usually  filled  with  sebaceous  material,  hairs, 
and  other  cutaneous  structures,  more  or  less  altered  in  character;  and,  though 
present  at  birth,  it  often  remains  unnoticed  .until  adult  life,  when  it  may,  owing 
to  accidental  infection,  suddenly  increase  in  size  and  give  symptoms  of  inflam- 
mation. It  usually  presents  itself  in  the  upper  part  of  the  anterior  triangle  of 
the  neck,  tends  to  swell  directly  forward,  and  does  not  push  up  the  floor  of  the 
mouth,  as  the  serous  cysts  do.  Its  slow  development,  its  superficial  situation, 
and  its  liability  to  infection  and  suppuration  will  generally  distinguish  it  from 
the  serous  cyst.  If  any  doubt  exists,  puncture  of  the  sac  and  examination  of 
the  contents  will  determine  the  nature  of  the  tumor. 

Sometimes  the  contents  of  these  branchiogenic  cysts  are  of  such  a  mixed 
character  that  one  is  justified  in  classing  the  cysts  themselves  as  partly  dermoid 
and  partly  mucoid.  The  presence  of  squamous  epithelium  in  one  part  of  the 
lining  of  the  sac  and  of  cylindrical  epithelium  in  another  would  easily  explain 
the  mixed  character  of  the  contents. 

Congenital  Serous  Cysts. — Just  as  we  may  have  a  too  free  local  anastomosis 
between  the  more  superficial  blood-vessels,  giving  us  the  different  degrees  of 
angiomata,  so  we  may  have  an  analogous  congenital  condition  in  the  lymphatic 
vessels,  giving  rise  to  the  so-called  lymphangiomata.  If  these  lymphatics  coa- 
lesce, as  a  result  of  the  extra  pressure  thrown  upon  their  walls,  we  get  the  cystic 
lymphangioma,  or  serous  cyst,  which  is  usually  multiple,  contains  normally  a 
clear  coagulable  fluid,  and  tends  to  grow  slowly  and  to  displace  the  neighboring 
structures.  Any  sudden  increase  in  the  size  of  the  growth  means  hemorrhage 
into  the  cyst,  an  occurrence  which  not  infrequently  takes  place.  These  serous 
cysts  may  develop  either  from  the  superficial  or  from  the  deep  lymphatics, 
and  may  occupy  any  position,  although  the  favorite  site  is  at  the  upper  part  of 
the  neck,  where  their  continuous  growth  forms  a  sort  of  collar  around  the  neck, 
even  extending  to  the  back. 

Diagnosis. — The  diagnosis  is  ordinarily  not  very  difficult.  The  characters 
which  generally  distinguish  these  growths  from  others  in  this  region  are  the 
following: — A  small  fluctuating  tumor,  present  at  birth  and  occupying  a  different 
position  from  that  of  a  branchial  cleft;  slow-growing,  not  including  the  neigh- 
boring structures  (cf.  Sarcoma),  and  not  compressible  (cf.  Cavernous  angioma). 
The  use  of  the  aspirating  needle  would  also  help  in  a  doubtful  case. 

Prognosis. — As  is  true  of  other  congenital  tumors  in  this  region,  the  progno- 
sis is  not  very  favorable.  Unless  surgical  interference  is  resorted  to,  the  tumor 
is  almost  certain  to  continue  growing,  and  so,  by  pressure,  to  cause  trouble. 

Treatment. — The  treatment  which  promises  the  best  results  is  complete 
excision.  This  operation,  however,  owing  to  the  fact  that  these  tumoi*s  have 
no  definite  wall  or  sac,  is  a  difficult  one,  and  often  necessitates  an  extensive 
dissection.  Further,  as  the  thin  walls  of  the  lymphatic  vessel  collapse  when  the 
fluid  escapes,  it  is  very  difficult  to  be  sure  that  all  diseased  tissue  is  removed. 
According  to  my  expenence  the  best  method  of  overcoming  this  difficulty,  at 
least  in  a  measure,  is  to  inject  the  cyst,  through  an  aspirating  needle,  with  a 
weak  solution  of  methylene  blue,  and  then  aftei*ward  to  remove  the  tissues  so 
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stained.     It  is  often  a  source  of  surprise,  in  a  case  of  apparently  superficial  serous 
cyst  of  the  neck,  to  what  a  great  depth  one  must  cany  the  dissection. 

Multilocular  Branchiogenic  Cysts. — In  addition  to  these  two  main  classes 
of  branchial  cysts  we  often  have  in  the  neck  another  congenital  cystic  condition, 
\'iz.,  the  multilocular  branchiogenic  cysts.  These  cy.sts,  which  belong  to  the 
serous  type  of  cysts,  are  present  at  birth,  usually  increase  gradually  in  size, 
and  may  appear  in  different  situations  in  the  anterior  triangles.  They  are  usu- 
ally multiple  as  well  as  multilocular,  and  many  authorities  regard  them  as 
identical  with  the  cystic  lymphangiomata,  and  therefore  not  true  branchiogenic 
cysts  at  all.  In  an  exhaustive  article  on  the  subject  in  the  Revue  de  Chirurgie 
for  September,  190S,  MM.  Estor  and  Massabau,  of  Montpellier,  France,  discuss 
these  cysts  and  cite  many  ca^es.  They  arrive  at  the  conclusion  that  these  tumors 
are  complex  in  origin  and  character,  that  they  are  distinct  from  the  polycystic 


Fig.  239.— Skiagram  of  Cer\-ical  Ribs.     (By  permission  of  Dr.  C.  K.  Russel.  Montreal.) 

parathyroid  tumors  of  P.  Berger,  and  that  they  approach  the  cystic  lymph- 
angiomata in  type  rather  than  any  other  known  fonn  of  tumor.  These  authoi^ 
do  not  think  that  these  cysts  are  analogous  to  the  cystic  neoplasms  which  some- 
times (rarely)  develop  from  the  embr\'onic  "rests"  that  occasionally  persist 
along  the  coui"se  of  the  branchial  clefts. 

TRf:.\TMENT.— The  treatment  of  these  cysts— when  treatment  is  required 
—differs  in  no  way  from  that  indicated  in  the  case  of  other  congenital  anom- 
alies, viz.,  careful  removal  by  open  dissection. 

Complete  excision  is  the  only  remedy:  for  any  failure  to  remove  all  the 
lining  epithelium  of  the  cyst  will  be  followed  eventually  by  a  recurrence  of 
the  tumor,  and  the  cicatricial  tissue  developed  by  the  first  removal  will  ren- 
der any  subsequent  operation  a  difficult  matter.  Excision  of  these  cysts  is 
at  all  times  difficult,  owing  to  the   facts  that  the  walls  are  thin,  and  further. 
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that  they  are  always  intimately  connected  with  the  carotid  sheath,  if  situated 
low  down,  and  with  the  submaxillary  glands,  or  the  tonsil,  if  situated  higher  up. 

These  true  branchial  cysts,  especially  the  hydrocele  of  the  neck,  are  often 
difficult  to  distinguish  from  the  cystic  hygroma. 

3.  Cervical  Ribs. — This  congenital  deformity  is  not  so  uncommon  as  was  at 
one  time  supposed,  when  anatomists,  not  neurologists  or  surgeons,  reported 
most  of  the  cases.  The  Roentgen  skiagrams  have  added  much  to  our  knowledge 
on  the  subject,  and  many  cases  which  were  formerly  regarded  as  cases  of  neuritis 
of  the  upper  extremities  have  by  this  means  been  shown  to  be  due  to  pressure 

upon  the    brachial  plexus 


caused  by  a  cervical  rib, 
and  have  been  relieved  by 
surgical  intervention. 

Anatomically,  these  ribs 
are  analogous  to  the  super- 
numerary floating  lumbar 
ribs  below,  and  are  really 
hypertrophies  of  the  trans- 
verse processes  of  the  lower 
cervical  vertebra^.  They 
are  either  complete  (joining 
the  sternum)  or  incom- 
plete, and  in  the  latter  case 
the  rib  may  simply  project 
forward  as  an  elongated 
transverse  process  (Fig. 
239)  or  bend  down  to  co- 
alesce with  the  first  tho- 
racic rib  near  the  scalene 
tubercle.  (Fig.  240.)  Ski- 
agrams show  us  that  the 
deformity  is  usually  bilat- 
eral and  symmetrical ;  and 
statistics  would  indicate 
that  it  occurs  much  oftencr 
in  females  than  in  males. 
This  may  be  due  to  the  fact  that  deformity  of  the  female  neck  would  be  much 
more  apt  to  be  noticed  than  a  similar  condition  in  the  male. 

The  relation  of  the  cervical  rib  to  the  vessels  and  nerves  passing  down  to  the 
upper  extremity  is  of  the  very  greatest  importance,  as  it  is  this  fact  which  largely 
determines  whether  or  not  symptoms  will  develop.  If  the  cervical  rib  be  com- 
plete, or  if  it  join  the  first  rib  at  the  scalene  tubercle,  the  scalenus  anticus  nmscle 
will  be  attached  to  it,  instead  of  to  the  first  thoracic  rib,  and  the  subclavian 
artery  will  hook  over  the  cervical  rib,  thus  forming  a  rather  acute  angle  as  it  sud- 
denly dips  down  toward  the  axilla.    (Fig.  241.)     The  vein  will,  of  course,  be  sep- 


FiG.  240. — Cervical  Rib.     (From  a  specimen  in  the  Anatomical 
Museum,  McGill  University,  Montreal.)  Note  deformed  first  rib. 
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arated  from  the  artery  by  the  muscle,  and  thus,  lying  lower  down,  it  will  escape 
pressure.  The  roots  of  the  brachial  plexus  of  nerves  will  also  pass  over  the  rib 
just  above  the  artery,  and  they  too  will  be  angulated  over  the  rib,  and  may  be 
stretched  sufficiently  to  produce  a  neuritis  which  is  referred  to  the  peripheral  nerve 
endings.  If  the  ribs  be  incomplete  (Fig.  239)  the  blunt  anterior  extremities,  as 
they  grow  forward  into  the  neck,  may  press  upon  these  same  stmctures.  Most 
of  the  reported  cases  belong  to  this  latter  class,  but,  as  they  are  the  most  nu- 
merous, that  is  to  be  expected. 

Symptoms. — Symptoms  are  often  entirely  absent,  and  only  the  presence  of 
a  hard  tumor  in  the  neck,  frecjuently  discovered  by  accident,  leads  to  a  skiagram 
being  taken  and  to  the  discover^'  of  the  real  nature  of  the  defect.  Although  the 
anomaly  is  undoubtedly  congenital,  symptoms  do  not  as  a  rule  show  themselves 
imtil  early  adult  life  (.sixteen  to  thirty),  and  often  they  are  induced,  even  in 
people  of  middle  age,  by  a  change 
of  occupation  rendering  necessary 
some  unusual  employment  of  the 
hands  or  arms.  I  know  of  one  case 
where  the  defonnity  became  known 
only  late  in  life,  and  was  then 
made  evident  only  by  the  presence 
of  a  hard  tumor  in  the  neck,  which 
had  become  prominent  as  a  result 
of  wa.sting  of  the  muscles  in  a  pa- 
tient suffering  from  carcinoma  of 
the  liver.  Apart  from  the  pres- 
ence of  a  tumor  in  the  neck,  the 
symptoms  will,  of  course,  depend 
ui)on  the  structures  interfered  with 
on  their  way  down  to  the  arm. 
From  its  anatomical  position  the 
vein  is  rarely  interfered  with,  and 
thus  oedema  of  the  arm  is  ver\' 
rare  in  these  cases.  This  leaves  us  the  arter\'  and  nerves  to  be  considered,  and, 
as  both  W.  W.  Keen  (American  Journal  of  Medical  Sciences,  February,  1907)  and 
C.  K.  Russel  {Medical  Record,  February  16th,  1907,  and  Montreal  Medical  Journal, 
March.  1907)  have  sho\\Ti,  these  structures  do  give  two  definite  sets  of  symptoms. 

(a)  Xerve  Symptoms. — Russel  has  demonstrated  {loc.  cit.)  that  sensorj-  dis- 
turbances in  the  upper  extremity  correspond,  in  the  main,  to  the  distribution  of 
the  lower  cords  of  the  brachial  plexus  (eighth  cervical  and  first  dorsal  roots) :  and 
this  is  what  one  would  expect  in  these  cases,  because  these  roots  are  (owing  to 
their  origin)  more  .shaqDly  hooked  over  the  cervical  ribs  in  the  neck.  As  a  result 
of  this  pressure  neuritis,  the  muscles  suppUed  by  these  roots  will  be  liable  to 
atrophy,  and  in  the  intrinsic  muscles  of  the  thumb  and  little  fingers  (thenar  and 
hypothenar  group)  we  do  find  atrophy.  Keen's  observations  (loc.  cit.)  are  to 
the  same  effect.    Pain  in  the  arm,  of  a  neuralgic  character  and  rendered  worse 


Fig.  241.— Rudimentary-  Rib.  (Case  of  Dr.  W.  W. 
Keen.)  1,  Cervical  rib:  2,  subcla\'ian  arterj-;  3,  sca- 
lenus anticus  muscle.  Note  the  marked  increase  in  size 
of  the  subcla%-ian  arterj-  after  escaping  from  behind  the 
scalenus  anticus. 
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by  exertion,  especially  if  confined  to  one  arm,  should  lead  to  a  suspicion  of  this 
trouble,  and  a  skiagram  should  always  be  taken,  as  palpation  cannot  be  relied 
upon  to  demonstrate  the  presence  or  absence  of  a  cervical  rib. 

(b)  Circulatory  Symptoms. — All  writers  and  observers  arc  pretty  well  agreed 
that  in  these  cases  the  subclavian  artery  rises  much  higher  in  the  neck  than 
normal,  and  Keen  and  Russel  {loc.  cit.)  have  shown  that  there  is  a  definite 
narrowing  of  the  lumen  of  the  artery  as  it  winds  over  the  supernumerary  rib. 
(Fig.  241.)     In  some  cases,  the  pressure  exerted  upon  the  subclavian  artery 

by  the  outgrowing  incom- 
plete rib  may  actually  ob- 
literate the  vessel  and  thus 
interfere  so  seriously  with 
the  nutrition  of  the  hand 
and  fingers  that  they  be- 
come cold  and  blue  and 
may  finally  show  such 
definite  nutritive  changes 
as  to  simulate  Raynaud's 
disease.  In  rare  cases  gan- 
grene of  the  finger  tips 
ma}^  result.  A  short  time 
ago  Dr.  E.  W.  Archibald 
showed  such  a  case  before 
the  Montreal  Medico-Chir 
rurgical  Society,  and  the 
circulatory  disturbances 
and  nutritive  changes  in 
the  arm  were,  so  great  that 
the  case  was  considered  to 
be  one  of  sclerosing  endar- 
teritis. A  skiagram  subse- 
quently showed  the  true 
condition,  viz.,  a  cervical 
rib  pressing  upon  the  nerve 
trunks.  Operation  was 
advised,  but  the  patient 
refused.  Death  occurred  later  from  another  cause,  and  it  was  then  found,  at 
the  autopsy,  that  the  artery  was  constricted  as  it  passed  over  the  cervical  rib. 
The  writer  remembers  a  case  where  the  subclavian  artery,  at  the  point  in  the 
neck  where  it  passed  over  a  cervical  rib,  showed  increased  pulsation  and  in  ad- 
dition there  was  a  markedly  weak  pulse  at  the  wrist  in  the  same  arm.  These 
conditions  suggested  aneurysm,  and  such  a  diagnosis  was  actually  made,  but 
no  operation  was  undertaken. 

But  it  must  be  remembered  that  cervical  ribs  will  not  always  be  found  where 
even  all  the  above  symptoms  are  present.     There  appears  to  be  no  connection 


Fig.  242. — Ilutlimentary  First  Thoracic  Ribs  (a,  b),  Incomplete, 
Simulating  Cervical  Ribs.  (.Anatomical  Museum,  McGill  Uni- 
versity.) 
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between  Raynaud's  disease  and  cervical  ribs,  and  yet  the  two  are  often  sympto- 
matically  identical.  Further,  in  a  number  of  cases  which  I  have  seen,  symptoms 
identical  with  those  which  I  have  just  been  describing  were  present,  and  yet 
there  was  found  in  each  instance  a  rudimentary  or  deformed  fii-st  thoracic  rib, — 
not  a  cer\-ical  rib.  (Figs.  242  and  243.)  Keen  {loc.  cit.)  also  cites  such  cases. 
A  skiagram  will  show  that  here  we  have  no  trace  of  cerv-ical  rib,  and  yet  in  two 
cases  which  I  have  seen  operated  upon  as  cervical  ribs,  and  in  which  a  portion 
of  such  deformed  first  thoracic  rib,  posterior  to  the  scalene  tubercle,  was  resected, 
recover}'  from  all  symp- 
toms followed.  It  is  quite 
conceivable,  and  probably 
often  happens,  that  exos- 
toses of  these  deformed 
ribs  (and  they  are  very 
liable  to  such  outgrowi;hs) 
would  give  symptoms  iden- 
tical with  those  of  a  cervi- 
cal rib.  One  should  never 
promise,  therefore,  that 
operation  will  relieve  all 
the  symptoms.  There  are 
too  many  factors  which 
enter  into  this  symptom 
complex  to  render  such  a 
prognosis  a  safe  one. 

Treatment.  —  Should 
definite  symptoms  (not 
cosmetic  results)  render 
surgical  interference  neces- 
sary, the  only  profitable 
procedure  is  a  resection  of 
that  portion  of  the  rib 
which  is  producing  press- 
ure. This  must  be  done 
carefully  o\ving  to  the  proximity  of  the  dome  of  the  pleura,  and  to  the 
fact  that  it  is  probably  attached  to  the  periosteum  of  the  rib.  (Fig.  244.) 
The  periosteum  must  always  be  removed  with  the  rib.  as  otherwise  there 
will  be  regeneration  of  bone,  often  a  bony  exostosis,  which  would  be  worse  than 
the  original  rib. 

Operation.— A  curved  incision,  beginning  a  little  below  the  middle  of  the 
posterior  border  of  the  sterno-mastoid  muscle  (\4de  Fig.  31,  page  125,  Vol.  IV., 
Watson-Cheyne  and  Burghard's  "Surgeiy  ")  and  extending  transvci-sely  back  to 
the  anterior  border  of  the  trapezius  muscle,  thence  down  and  again  fonvard  along 
the  cla\icle  to  the  sterno-mastoid,  will  mark  out  the  skin  flap  to  be  raised  and 
reflected  forward.     The  deep  fascia  is  next  opened,  and  the  external  jugular  vein 

VOL.  VI. — 21 


Fig.  243. — Deformed  or  Rudimentary  First  Thoracic  Ribs  (a,  b). 
Complete.     (Anatomical  Museum.   McGill  University.) 


322 


AMERICAN  PRACTICE   OF  SURGERY. 


should  preferably  be  now  ligated.  If  the  sterno-mastoid  muscle  be  next  pulled 
firmly  inward  with  a  blunt  retractor,  and  if  the  posterier  belly  of  the  omo-hyoid 
muscle  be  defined  and  pulled  up  on  a  Koqher's  retractor  or  blunt  hook,  the  sub- 
clavian vessels  and  the  cords  of  the  brachial  plexus  will  be  seen  coursing  outward 
over,  or  in  front  of,  the  cervical  rib.  Usually  one  can  now  get  between  the  vessels 
and  nerves,  and,  by  pulling  the  latter  gently  up  and  the  former  down,  can  in  this 
way  expose  the  rib  lying  upon  the  pleura.     In  doing  this,  the  operator  must  be 

careful  not  to  produce  undue  trac- 
tion on  either  vessels  or  nerves 
(especially  the  latter).  The  perios- 
teum covering  the  rib  should  next 
be  incised  freely,  as  in  the  ordinary 
operation  for  excision  of  a  rib,  and 
the  portion  of  rib  which  it  is  desired 
to  remove  should  be  cut  with  the 
costatome  or  a  pair  of  pointed  bone 
pliers,  and  then  lifted  out  of  its 
periosteal  sheath,  which  can  be 
removed  later.  One  must  be  very 
careful  to  trim  the  cut  ends  of  the  rib, 
so  that  they  may  not  subsequently 
damage  the  vessels  or  nerves,  which, 
when  released,  will  fall  down  into 
the  space  made  by  excision  of  the 
bone. 

The  next  step — viz., the  dissection 
of  the  periosteum  from  the  underlying 
and  often  attached  pleura — is  the 
most  difficult  one.  Before  this  is 
attempted,  all  oozing  should  be 
stopped,  and  it  is  a  good  plan  to 
allow  the  patient  to  come  fairly  well 
out  of  the  anaesthetic,  as,  in  case 
the  pleura  should  be  opened  and  the 
lung  suddenly  collapse,  there  often  supervene  an  alarming  cyanosis  and 
temporary  respiratory  failure.  These  symptoms,  as  a  rule,  soon  yield  to 
stimulants.  Should  the  pleura  be  punctured  in  dissecting  off  the  periosteum, 
the  opening  should  be  at  once  sutured.  No  permanent  symptoms  follow  this 
casual  opening  of  the  pleura.  The  operation  is  completed  by  closing  the 
wound  in  the  usual  way. 

Some  operators  make  an  incision  just  above  the  clavicle,  as  for  ligation  of 
the  subclavian  artery,  and  a  second  incision  at  right  angles  to  this  up  the  neck. 

Torticollis. — This  condition,  which  is  held  by  some  authorities  to  be  con- 
genital, is  treated  elsewhere  in  this  work  (Vol.  IV.,  p.  767). 


Fig.  244. — Rudimentary  Rib  in  its  Relations  to 
Surrounding  Parts.  (From  Lus  lika.)  1,  Rudimen- 
tary rib  with  its  knobbed  end,  to  wliich  is  attached 
the  scalenus  anticus,  2;  3,  subclavian  artery;  4, 
ligamentous  cord,  by  which  the  rib  is  prolonged  to 
the  sternum;  5,  first  dorsal  rib;  6,  intercostal 
muscle  between  the  cervical  rib  and  the  first  dorsal 
rib;  7,  the  lung;  8,  left  carotid  artery;  9,  oesoph- 
agus; 10,  trachea;  11,  sternum.  Note  the  rela- 
tion of  the  pleura  and  lung  to  the  cervical  rib. 
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II.   INJURIES  OF  THE  NECK. 

Injuries  of  the  neck  may  be  classified  as  accidental,  homicidal,  or  suicidal, 
and  the  chief  interest  centres  in  the  structures  injured.  Owing  to  the  exposed 
situation  of  the  neck  and  the  size  and  importance  of  the  vessels  and  nen-es  in. 
this  region,  injuries  give  two  main  classes  of  symptoms  ^\'ith  which  the  sui*geon 
has  to  deal,  \'iz..  hemorrhage  (ari:erial  or  venous),  and  paralysis,  the  result  of 
injury  to  one  or  more  of  the  ner\'e  trunks. 

Injuries  of  Arteries  in  the  Neck. — Symptoms. — Hemorrhage  is,  of  course, 
most  important,  but  is  not  always  at  once  \'isible,  a^  the  blood  may  escape  into 
the  oesophagus,  or  it  may  be  masked  by  forming  a  haematoma  in  the  tissues. 
The  large  arteries  are  usually  injured  by  stab  or  gunshot  wounds,  more  rarely 
as  a  result  of  suicidal  cut-throat.  This  is  doubtless  due  to  the  fact  that  the 
suicide,  from  his  lack  of  anatomical  knowledge  and  his  over-anxiety  to  attain 
his  object,  throws  the  head  well  back  before  cutting  the  throat,  thus  rendering 
prominent  the  thyroid  cartilage  and  tracheal  structures  in  the  centre  and  the 
sterno-mastoid  muscles  at  the  sides,  and  even  the  mmus  of  the  jaw,  aU  of  which 
protect  from  the  knife,  or  other  instrument  used,  the  vessels  which  have  fallen 
into  the  hollow  between  the  trachea  and  muscles  at  either  side  of  it.  (See 
"Cut-throat."'  infra.) 

The  amount  of  hemorrhage  in  any  given  case  vdW  depend  upon  the  size  of  the 
vessel  wounded  and  upon  the  freedom  with  which  the  blood  can  escape  from  it. 
Should  a  large  artery  be  severed,  a  fatal  hemorrhage  would  speedily  ensue; 
but  it  does  sometimes  happen — notably  in  punctured  wounds — that  a  large 
vessel  is  wounded,  but  not  completely  severed;  and  here  the  hemorrhage  may 
occur  so  slowly  that  either  it  is  overlooked  or  else  the  symptoms  are  so  masked 
that  collapse  of  the  patient  alone  reveals  the  extent  of  the  injur}'.  One  cannot 
compress  the  neck  firmly  without  interfering  with  respiration,  and  yet  the 
oozing  may  take  place  so  gradually  that  one  often  hesitates  for  too  long  a 
time  before  deciding  to  open  the  wound  and  ligate  the  bleeding  point.  In 
small  vessels  the  bleeding  may  cease  spontaneously  with  the  lowered  pressure 
induced  by  hemorrhage  and  shock,  but  it  \N-ill  generally  recur  again  as  soon  as 
the  heart  recovers  its  tone:  and  these  are  the  very  cases  which  require  care- 
ful watching,  and  often  very  prompt  treatment,  to  prevent  regrettable  results. 

True  secondary  hemorrhage  is  always  to  be  dreaded  in  punctured  wounds  of 
the  neck,  and  is  most  liable  to  occur  about  the  fifth  day.  Unless  boldly  treated 
by  open  incision  and  ligation  of  the  wounded  vessel,  it  may  recur  again  and 
again  until  a  fatal  result  ensues.  Two  main  factors  appear  to  determine  this 
secondary  hemorrhage:  (1)  The  Hquefaction  of  a  hematoma  which  may  have 
temporarily  plugged  the  wounded  vessel :  and  (2)  erosion  of  the  vessel  walls.  The 
latter  event  occurs  either  as  a  result  of  damage  to  the  walls  (without  actual  per- 
foration) at  the  tune  of  the  accident,  or  as  a  result  of  subsequent  suppuration. 

The  experience  of  military  surgeons,  in  recent  wars,  with  the  present  high- 
velocity  bullet,  has  made  them  particularly  alive  to  this  danger  of  secondary 
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hemorrhage  in  bullet  wounds  of  this  region;  though  the  more  common  danger 
is  doubtless  that  of  the  formation  of  an  aneurysm  at  a  later  date. 

Diagnosis. — The  most  important  question  to  be  decided  is  whether  the  hem- 
orrhage is  arterial  or  venous, — not  an  easy  matter,  if  the  case  be  not  seen  until 
a  certain  length  of  time  has  elapsed.  As  a  rule,  the  dark  color  of  venous  blood 
and  its  steady  flow,  as  contrasted  with  the  bright  red  of  arterial  blood  and  its 
pulsating  flow,  will  enable  one  to  decide  the  question.  But  it  does  happen, 
especially  if  a  ha^matoma  forms  an  obstruction  or  if  the  patient  has  lost  much 
blood,  that  the  bleeding  from  an  artery  may  simulate  that  from  a  vein.  If  the 
patient's  condition  permits,  it  is  always  advisable  to  determine  definitely  the 
bleeding  point  by  enlarging  the  wound,  and  then  to  apply  a  ligature.  This  will 
obviously  be  more  difficult  in  the  upper  and  lower  triangles  than  in  the  mid- 
triangles.  As  regards  the  diagnosis,  not  much  reliance  is  to  be  placed  upon  the 
symptom  mentioned  by  Wahl,  who  states  that  a  stethoscope  applied  over  the 
wound  of  the  vessel  will  reveal  a  soft,  blowing  murmur  synchronous  with  the 
heart-beat  if  the  vessel  be  only  partially  divided,  but  an  entire  absence  of  murmur 
if  it  be  completely  divided.  I  remember  an  instance  where  a  vessel  (the  bra- 
chial artery)  was  completely  severed,  and  yet  Wahl's  sign  was  present,  and 
was  successfully  utilized  by  the  late  Dr.  Fenwick  of  Montreal  to  locate  the  exact 
site  of  the  injury. 

In  our  efforts  to  determine  which  one  of  the  two  main  arterial  trunks  (carotid 
or  subclavian)  is  causing  the  hemorrhage,  we  should  naturally  look  for  absence  or 
weakness  of  the  pulse  in  their  distal  branches;  but  it  should  always  be  re- 
membered that  this  symptom  will  speedily  disappear,  so  free  are  the  arterial 
anastomoses  in  this  region. 

Prognosis. — The  prognosis  will  obviously  depend  upon  many  considera- 
tions, such  as  length  of  time  since  the  injuiy;  the  amount  of  blood  lost;  the 
site  of  the  injury;  the  likelihood  of  sepsis;  and  the  other  structures  injured 
(e.g.,  nerve  trunks,  air  passages,  etc.).  In  a  suicidal  case  the  patient's  mental 
condition  is  also  a  very  important  factor. 

General  Treatment. — This  should,  above  all  things,  be  prompt  and  thorough. 
The  surgeon  should  never  be  satisfied  until  all  bleeding  points  have  been  ligated, 
even  though  such  a  procedure  may  mean  an  extensive  and  difficult  dissection  uj)on 
a  patient  already  in  a  condition  of  considerable  shock.  In  some  cases  an  antiseptic 
compress  should  be  temporarily  applied  and  the  more  radical  operation  under- 
taken only  when  the  patient  has  sufficiently  recovered  from  the  shock  of  the 
original  wound.  But  during  this  intervening  time  the  patient  should  be  most 
carefully  watched,  owing  to  the  possibility  of  concealed  hemorrhage.  Not  in- 
frequently it  may  be  found  necessary  to  undertake  the  ligation  (temporary  or 
permanent)  of  the;  injured  vessel  at  some  point  proximal  or  distal  to  the  site  of 
injury,  as  the  tissues  here  may  be  so  infected  or  injured  that  it  would  be  either 
impossible  or  unsafe  to  secure  the  vessel.  But  when  this  ligature  has  been  ap- 
plied, one  should  always  enlarge  the  original  wound  and  secure  both  ends  of  the 
damaged  vessel,  as  owing  to  the  free  anastomosis  here  it  will  not  be  sufficient  to 
secure  one  only.     At  the  same  time  the  exposure  of  the  parts  would  afford  an 
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opportunity  of  noting  the  amount  of  damage  done  to  other  structures,  and  of 
repairing  such  damage  by  suture,  so  far  as  that  might  be  possible. 

For  the  technique  of  Mgation  of  any  vessel  in  the  neck  the  reader  is  referred 
to  the  section  on  Aneurj'sm  in  this  article  and  to  the  article  on  "Ligature  of  Ar- 
teries and  Veins,"  Vol.  IV..  p.  468  et  seq. 

Injuries  of  Veins  in  the  Neck. — In  addition  to  the  more  remote  risks  of  sepsis 
and  thrombosis  there  are  two  immediate  dangers  always  to  be  apprehended  in 
these  injuries:  viz.,  hemorrhage  and  air  embolism. 

1.  Hemorrhage. — Owing  to  the  absence  of  valves  in  the  veins  of  the  neck, 
and  also  to  the  fact  that  the  cer\ical  fascia  often  holds  these  vessels  in  such  a 
way  that  the  severed  ends  must  remain  open,  venous  hemorrhage  from  the  large 
veins  is  perhaps  more  speedily  fatal  here  than  is  arterial.  The  respiratory  act,  by 
producing  a  negative  intrathoracic  pressure,  also  assists  in  causing  profuse  bleed- 
ing from  a  comparatively  small  vein  in  the  neck.  The  hemorrhage  may  be.  as 
in  the  case  of  the  arteries,  either  frank  or  concealed,  and  secondar\'  hemorrhage 
is  as  much  to  be  dreaded  from  wounded  veins  as  it  is  in  the  case  of  wounds  of 
arteries. 

2.  Entrance  of  Air  into  the  Veins. — Owing  to  the  large  size  of  these  cervical 
vessels,  and  to  the  fact  already  mentioned  that  the  mouths  of  the  several  vessels 
are  held  open  by  the  attachments  of  the  fascia,  one  can  easily  understand  how 
a  bubble  of  air  might  enter  such  a  wound,  especially  during  the  inspiratory  act. 
The  hissing  sound  which  quickly  follows  the  wounding  of  a  large  vein,  particularly 
at  the  root  of  the  neck,  is  especially  dreaded  by  all  operating  surgeons,  alive  as 
they  are  to  the  danger  of  "air  embolism."  That  a  large  bubble  of  air,  getting 
into  the  venous  circulation,  may  produce  fatal  effects,  there  seems  no  reason  to 
doubt;  but  that  it  always  does  so  is  certainly  not  true.  The  frequency  of  the 
accident,  and  the  rarity  of  this  effect,  need  only  be  mentioned  to  establish 
this  point.  (See  the  paragraph  on  "' Cut-throat,"  infra.)  The  symptoms  are 
those  of  syncope,  with  embarrassed  respiration:  and  these  same  S}Tnptoms  are  so 
frequently  associated  with  other  conditions  (operative  or  otherwise)  in  this  region, 
conditions  in  which  air  embolism  could  not  occur,  that  it  is  doubtful  just  how- 
far  they  may  be  attributed  to  air  embolism  in  any  given  case.  Still,  it  is  one  of 
the  dangers  that  must  be  reckoned  with  in  wounds  of  the  cervical  veins,  and  the 
operator  should  always  be  most  careful  to  prevent  it,  so  far  as  is  possible. 

Treves  ad\ises  flooding  the  field  of  operation  with  normal  saline  solution 
where  the  danger  is  apprehended .  and,  should  the  air  have  got  in,  he  ver>'  in- 
geniously ad\ises  strong  compression  of  the  thorax  in  the  expiratory  act,  the 
finger  at  the  same  time  being  taken  off  the  wounded  vein.  By  this  means  one 
might  hope  to  expel  the  air,  and  Treves  claims  to  have  saved  patients  by  this 
procedure. 

Should  a  large  vein  be  accidentally  wounded  during  the  progress  of  an  opera- 
tion, the  opening  should  be  at  once  stopped  with  the  finger,  which  should  be 
kept  there  until  the  vessel  is  compressed  above  and  below  and  subsequently 
sutured  or  ligated. 

TREATifENT.— The  onc  effective  treatment  for  injurj'  to  a  cervical  vein  is  to 


326  AMERICAN  PRACTICE   OF  SURGERY. 

close  the  opening  in  a  permanent  manner.  This  may  be  done  in  various  ways. 
If  the  vein  be  small,  ligation  is  best,  because  quickest  and  surest.  But  if  the 
vein  be  large,  one  would  prefer  to  close  thp  wound  and  yet  preserve  the  function 
of  the  vessel.  This  may  be  done  by  the  lateral  ligature,  if  the  tear  in  the  vessel 
wall  be  small,  or  by  suture  if  the  wound  be  a  large  one.  Silk  is  perhaps  the 
best  ligature  material,  and  the  size  selected  should  be  the  smallest  that  will 
answer  the  purpose;  whereas  for  suturing  a  wound  of  a  vein,  catgut,  or  some 
absorbable  material,  is  preferable,  though  some  surgeons  prefer  silk  here  also. 

These  sutured  veins  functionate  perfectly  well  afterward,  and  are  seldom, 
in  these  days  of  aseptic  and  antiseptic  surgery,  thrombosed.  The  old  dangers 
of  phlebitis  and  pycemia,  which  were  so  much  dreaded  in  the  pre-Listerian  period 
of  surgery,  are  not  now  an  important  factor.  When  it  is  thought  best  to  occlude 
a  wounded  vein  by  ligation  it  should  always  be  by  double  ligation,  the  vessel 
being  subsequently  severed  between  the  ligatures.  Continued  pressure  by 
clamps,  or  otherwise,  is  to  be  condemned,  as  it  predisposes  to  the  danger  of 
secondary  hemorrhage. 

Cut-Throat. — This  particular  form  of  injury  to  the  neck  is  so  commonly  met 
with  in  general  practice,  that  it  demands  special  mention  in  a  j)ractical  treatise 
upon  the  surgery  of  the  neck.-  The  injury  is  generally  inflicted  with  suicidal, 
though  sometimes  with  homicidal,  intent.  It  is  a  favorite  method  of  self-destruc- 
tion with  the  insane,  especially  those  who  are  suffering  from  melancholia. 

As  we  have  previously  mentioned,  the  injury,  though  a  horrible-looking 
wound,  is  rarely  primarily  fatal,  and  we  have  suggested  the  reason  for  this. 

Character  of  the  Wound  in  Cut-throat. — In  this  injury  all  degrees  of  severity 
are  met  with,  from  a  harmless  and  easily  treated  skin  wound  to  a  fatal  severance 
of  all  the  soft  structures  lying  in  front  of  the  vertebral  column.  Roughly,  we 
divide  cut-throat  into  two  classes,  namely :  those  in  which  the  air  passages  have 
not  been  opened,  where  the  risk  is  chiefly  from  hemorrhage ;  and  secondly,  those 
in  which  the  air  passages  have  been  opened,  where  the  risk  of  subsequent  broncho- 
pneumonia, as  well  as  that  of  hemorrhage,  must  be  faced. 

If  done  with  suicidal  intent  the  cut  is  usually  made  directly  across  the  throat, 
and  the  centre  of  the  wound  will  fairly  correspond  to  the  median  line.  If  the 
cut  is  made  with  homicidal  purpose,  it  is  very  likely  to  be  more  on  one  side  than 
on  the  other,  owing  to  the  struggles  of  the  victim.  This  rule,  however,  would  not 
hold  if  the  victims  were  asleep  when  attacked,  as  has  happened  frequently  in 
the  case  of  an  insane  parent  murdering  his  or  her  children  in  this  way. 

By  far  the  most  common  site  for  these  wounds  is  just  above  the  prominence 
of  the  thyroid  cartilage,  and  the  cutting  instrument  appears  to  glance  up  off  the 
pomum  Adami  against  the  hyoid  bone,  and  then  back  into  the  pharynx,  which 
is  usually  laid  open.  Often  the  ala?  of  the  thyroid  cartilage  are  variously  hacked 
and  cut,  as  in  a  case  which  I  now  have  under  observation,  where  a  second  cut, 
lower  down,  severed  the  crico-thyroid  membrane  and  left  the  upper  end  of  the 
trachea  open.  This  lower  cut  was  utilized  as. a  tracheotomy  opening.  The 
patient  has  now  quite  recovered.  The  arteries  most  likely  to  be  injured  are  the 
superior  thyroid  and  facial;   more  rarely  the  lingual,  which  is  protected  by  the 
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hyoid  bone.  The  vocal  cords  generally  escape  injurj',  though,  if  recovery  takes 
place,  there  is  often  alteration  in  the  voice,  due  to  deformity  of  the  thyroid  car- 
tilages or  to  injury  to  the  recurrent  lar\Tigeal  nervT. 

The  risks  in  cut-throat  are,  first  of  all,  hemorrhage,  next  broncho-pneumonia, 
and,  lastly,  septicaemia  or  pyaemia. 

Hemorrhage. — Hemorrhage  may  xavy  in  degree  from  a  rapidly  fatal  one.  which 
will  not  require  treatment,  to  the  severance  of  a  small  vessel,  which  has  only  to  be 
secured  to  prevent  further  trouble  on  this  score.  Arterial  hemorrhage  is  usually 
more  speedily  fatal  than  venous,  but,  as  we  have  before  said,  the  latter  is  more 
troublesome  to  treat.  The  danger  of  concealed  and  secondary-  hemorrhage  is 
very  great  in  these  cases,  as  the  air  passages  and  phan,'nx  or  cesophagus  are  often 
opened  at  the  same  time  as  the  vessels,  and  much  blood  may  escape  in  this  way. 

Broncho- pneumonia. — ^Broncho-pneumonia  is,  next  to  hemorrhage,  the  danger 
most  to  be  apprehended  in  those  cases  where  the  wound  penetrates  the  respi- 
ratory tract.  It  generally  shows  itself  about  the  fifth  day,  and  arises  in  two  ways : 
(1)  At  the  time  of  infliction  of  the  wound,  blood  runs  into  the  respirator}-  tract, 
and  may  do  so  in  such  quantities  that  it  is  not  all  coughed  up.  Or,  the  patient 
may  lose  consciousness  (syncope)  and  the  blood  continue  to  run  down  the  trachea 
into  the  bronchi.  This  blood  clot  in  the  trachea  or  bronchi  may  (and  often 
does)  subsequently  become  infected,  and  pneumonia — really  a  septic  pneumonia 
^results.  When  one  considers  that  the  resistance  power  of  these  patients  is 
practically  nil,  owing  to  loss  of  blood  at  the  time  of  the  injury,  one  can  easily 
see  how  much  to  be  dreaded  this  complication  is.  (2)  A  septic  broncho-pneu- 
monia may  also  arise  from  direct  inhalation  of  air  from  a  wound  which  has  be- 
come septic,  an  occuirence  which  may  take  place  at  any  time  during  the  healing 
of  such  a  wound,  unless  precautions  are  taken  to  prevent  the  inhalation  of  such 
germ-laden  air  by  the  patient.     (See  Treatment.) 

Septicce)7iia  and  Pywmia. — Septicaemia  and  pyaemia  may  of  course  follow 
directly  upon  infection  of  such  a  wound,  but  in  these  cases  there  is  special  danger 
of  this  result.  The  presence  of  the  large  vessels  in  the  neck,  the  abundance  of 
lymphatics,  and  the  relations  of  the  cerv^ical  fascia  render  the  spread  of  septic  con- 
ditions here  very  easy,  and  pus  has  not  far  to  travel  in  any  direction  before 
reaching  a  v-ital  spot  or  getting  beyond  our  reach.  The  character  of  the  patients 
who  are  the  common  subjects  of  cut-throat — melancholies  and  other  iasane  persons 
— also  rendei-s  it  extremely  difficult  to  maintain  these  wounds  in  an  aseptic  con- 
dition, if,  indeed,  they  escape  primary  infection,  which  is  unlikely,  as  neither  the 
suicide  nor  the  homicide  pays  much  attention,  as  a  rule,  to  the  cleanliness  of  the 
weapons.  The  suicide,  moreover,  often  does  not  wish  to  recover,  and  will  tear 
off  the  bandages,  tear  open  and  infect  the  wound,  refuse  food,  and  otherwise  do 
all  in  his  or  her  power  to  prevent  a  favorable  issue.  Add  to  all  this  the  lowered 
resistance  of  the  tissues  due  to  loss  of  blood,  and  it  will  readily  be  granted  that  in 
these  cases  the  danger  of  septic  complications  is  very  great. 

Other  Complications. — These  compUcations,  which  need  only  very  brief  con- 
sideration, are  dyspnoea,  dysphagia,  aphonia,  and  oesophageal  fistula. 

Dyspnoea,  often  distressing,  is  due  to  oedema  of  the  glottis  or  to  an  organized 


328  AMERICAN  PRACTICE  OF  SURGERY. 

blood  clot  which  may  obstruct  the  trachea  low  down.  Such  a  case  I  have  just 
had: — A  lady,  melancholic,  cut  her  throat  in  bed  at  night  and  was  found,  next 
morning,  unconscious  from  loss  of  blood.  She  was  treated  in  the  usual  way 
(see  Treatment)  and  did  very  well  until  about  the  fifth  day,  when  she  developed 
urgent  dyspnoea,  which  was  not  relieved  by  ice-pack,  inhalations,  or  drugs  of 
any  kind.  Her  pulse  and  temperature  remained  good,  she  was  not  markedly 
cyanosed,  the  wound  (which  was  situated  above  the  thyroid  cartilage)  appeared  in 
good  condition,  and  she  could  swallow  without  difficulty.  This  urgent  dyspnoea 
lasted  for  twenty-four  hours,  and  we  were  discussing  the  advisability  of  resorting 
to  tracheotomy,  to  relieve  the  patient,  when  she  was  seized  with  a  severe  spasm 
of  coughing,  and  expelled  a  hard,  organized  blood-clot,  about  half  an  inch  long  and 
having  the  circumference  of  an  ordinary  lead  pencil.  The  relief  was  instant, 
and  she  gave  us  no  further  anxiety.  This  was  evidently  a  cast  of  one  of  the 
lower  respiratory  passages,  and  the  tracheotomy,  had  we  done  it,  would  have 
been  quite  useless.  Permanent  dyspnoea,  requiring  relief  by  permanent  trache- 
otomy, may  result  from  cicatricial  stenosis  of  the  larynx,  which  gradually  ensues 
upon  healing  of  the  wound. 

Dysphagia  is  a  frequent  and  very  troublesome  complication  of  cut-throat, 
though  the  wound  is  usually  so  low  that  the  epiglottis  escapes  injury,  and  there- 
fore swallowing  is  possible.  In  one  case,  where  this  structure  was  severed,  I  was 
able  by  suturing  to  restore  it  to  its  place,  and  the  result  was  good.  But  not  un- 
commonly the  administration  of  food  by  the  mouth  must  for  a  time  be  stopped, 
as  it  simply  comes  out  through  the  wound  and  increases  the  danger  of  sepsis. 
When  the  wound  is  repaired,  feeding  through  a  stomach  tube  can  be  safely  and 
easily  carried  out. 

Aphonia  is  another  common  complication.  Either  the  vocal  cords  or  the 
recurrent  laryngeal  nerve  may  be  injured,  and  so  aphonia  may  be  produced; 
or  the  wound  may  open  the  trachea  below  the  box  of  the  larynx,  and  thus  pre- 
vent the  expired  air  from  acting  upon  the  vocal  cords. 

(Esophageal  fistula  has  been  mentioned  as  a  result  of  cut-throat.  It  must 
occur  rarely,  as  a  wound  capable  of  producing  such  a  lesion  in  the  oesophagus 
would  in  most  cases  be  primarily  a  fatal  one.  A  temporary  pharyngeal  fistula 
is  common,  but  is  not  of  special  importance,  as  it  always  heals  spontaneously. 

Treatment. — Treatment  should  be  directed  primarily  to  controlling  the 
hemorrhage.  To  this  end  all  severed  vessels  should  be  tied,  both  ends  being 
secured.  It  is  rarely  safe  to  close  such  a  wound  at  first,  as  many  of  the  vessels 
will  have  temporarily  ceased  bleeding  because  of  the  diminished  arterial  pressure 
due  to  loss  of  blood;  but,  later,  these  vessels  may  bleed  again,  and  the  surgeon 
should  therefore  be  in  a  position  easily  and  quickly  to  secure  them.  At  first, 
therefore,  it  will  be  better  to  pack  the  wound  with  sterile  gauze,  after  irrigating 
it  with  warm  antiseptic  solution,  and  to  leave  the  clots  in  situ,  if  the  patient  is  very 
weak.  A  careful  watch  should  be  kept  for  hemorrhage;  shock  should  be  combated 
by  all  available  means ;  and  measures  should  be  taken  to  maintain  free  respiration 
(by  tracheotomy  or  laryngotomy,  if  necessaiy).  If  the  patient  is  very  restless 
or  excited,  morphia  should  be  given  hypodermically,  in  fairly  large  doses,  in  order 
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to  secure  rest.  If  the  pharynx  has  been  opened,  food  should  be  given,  during 
the  first  two  days,  per  rectum  only,  as  to  give  food  by  mouth  in  such  a  case 
would  contaminate  the  wound  from  within.  Often  the  mental  condition  of  these 
patients  is  such  that  rectal  alimentation  is  the  only  available  method  of  feeding 
them  without  the  emploj-ment  of  undue  violence  or  A\dthout  causing  harmful 
excitement. 

As  soon  as  the  condition  of  the  patient  warrants  it,  an  effort  should  be  made 
to  repair  the  wound  and  bring  together  the  severed  parts  of  the  respirator}^  tract. 
Even  in  a  severe  wound,  I  feel  sure  that  this  can  generally  be  done  earUer  than 
we  have  hitherto  been  taught.  For  the  repair  of  the  deeper  parts  no  anaesthetic 
will  be  needed,  and  only  when  we  come  to  deal  with  the  skin  incision  will  a 
small  amount  of  chloroform  or  ether  be  required :  and  this  is  the  last  part  of  the 
operation  and  is  quickly  done.  In  fact,  it  is  a  distinct  advantage  to  have  the 
patient  conscious  when  the  operator  is  restoring  the  continuity  of  the  tube  of  the 
trachea,  larynx,  and  phar\'nx.  The  mucous  lining  of  the  trachea  or  larynx 
should,  from  time  to  time,  be  swabbed  gently,  or  irritated  with  a  cotton-tipped 
probe,  which  will  excite  reflex  coughing  and  thus  expel  septic  blood  clots  and 
mucus  which  have  run  down  whilst  the  patient  was  bleeding  freely  and  per- 
haps was  unconscious.    This  lessens  the  risk  of  a  subsequent  broncho-pneumonia. 

In  the  actual  work  of  reparation,  the  most  important  thing  is  the  careful 
suturing  of  the  severed  ends  of  the  different  extrinsic  muscles  of  the  larynx 
(thyro-hyoid,  etc.).  This  best  approximates  the  widely  gaping  structures  in 
the  wounds,  and  is  much  to  be  preferred  to  any  effort  to  suture  the  bony  or 
cartilaginous  structures  themselves.  For  this  work  I  like  best  mattress  sutures 
of  iodized  catgut.  The  severed  ends  of  the  depressor  muscles  of  the  hyoid  bone 
(stemo-hyoid,  omo-hyoid,  etc.)  must  next  be  united  in  the  same  way,  and  so  also 
must  the  stemo-mastoids,  if  they  too  have  been  injured.  Cigarette  drains,  on 
either  side,  should  be  passed  down  to  the  main  wounds  in  the  larj-nx,  in  order 
to  give  free  egress  to  any  secretion  from  the  phar}-nx  or  trachea.  At  this  stage 
the  patient  should  be  put  under  light  general  amesthesia,  and  the  edges,  often 
infected  and  irregular,  of  the  skin  wound  should  Idc  trimmed  evenly  and  cleanly, 
so  that  a  proper  suture  line  can  be  made.  By  this  procedure  we  obtain  a  less 
unsightly  scar  and  are  more  likely  to  get  primary'  union.  In  the  case  of  a  lady 
who  was  under  my  care,  the  cosmetic  result  was  excellent;  the  resultant  scar 
could  not  be  distinguished  from  that  following  Kocher's  "collar  incision"  for 
goitre. 

I  would  also,  in  all  severe  cases  of  cut-throat,  lay  particular  stress  upon  early 
tracheotomy.  Sometimes,  as  I  have  shown,  the  original  wound  may  be  utilized 
for  this,  and  then  all  one  has  to  do  is  to  drop  a  tracheotomy  tube  into  the  trachea. 
But  if  this  does  not  serve,  I  would  strongly  ad\'ise  that  an  early  tracheotomy  be 
done,  in  order  that  it  may  thus  be  practicable  to  pack  off  the  wound  above,  to 
secure  the  bleeding  points,  and  then  to  close  the  wound  at  one's  leisure,  with  the 
feeling  that,  in  the  mean  time,  the  patient  is  not  inhaling  contaminated  air 
and  thus  running  the  grave  risk  of  an  inhalation  broncho-pneumonia.  Expe- 
rience amply  teaches  the  value  of  such  a  proceeding  as  a  routine  practice.    The 
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tube  should  be  kept  in  until  all  danger  of  suppuration  in  the  wound  is  past.  Not 
only  are  the  lungs  thus  kept  supplied  with  pure  air,  but  the  patients  themselves 
soon  learn  the  fact  that,  so  long  as  the  tube  is  in  situ,  it  is  not  possible  for  them  to 
speak.  Thus,  much  harmful  use  of  these  damaged  organs  is  prevented,  and  the 
patients  are  rendered  less  objectionable  to  their  neighbors. 

As  soon  as  the  danger  of  syncope  is  over,  the  patient  should  be  kept  well 
propped  up,  in  a  semi-sitting  posture,  and  should  be  got  out  of  bed  as  early  as 
possible.  Fluid  diet  should  be  allowed  after  the  first  forty-eight  hours.  At 
first,  albumen  water  may  be  given  tentatively,  and  then,  if  the  patient  can  swal- 
low, other  fluids  should  be  carefully  tried,  the  dressings  being  always  examined 
after  each  feeding,  to  see  if  any  of  the  fluid  has  come  through  the  wound. 

Injuries  to  Nerves  of  the  Neck. — As  a  rule,  any  accidental  or  purposely 
inflicted  wound  of  the  neck  of  sufficient  depth  to  cut  any  of  the  large  nerves 
would  also  sever  the  large  arteries  and  so  lead  to  a  speedily  fatal  issue.  But 
some  particular  nerve — say,  the  vagus  or  the  sympathetic — may  be  injured 
accidentally  or  at  an  operation,  or  surgical  relief  may  be  sought  from  pressure 
symptoms  caused  by  a  tumor.  It  is  necessary,  therefore,  that  a  few  words  should 
be  said  regarding  the  injuries  to  which  each  important  nerve  may  be  subjected. 

1.  Vagus. — Inclusion  of  this  nerve  in  a  ligature  or  clamp  may  give  serious  or 
even  fatal  results.  The  heart  stops  first,  and  then  failure  of  respiration  follows. 
The  nerve  may  also  be  injured  by  a  stab  or  a  bullet  wound,  but  this  injury  is  then 
usually  associated  with  other  injuries  demanding  more  prompt  attention.  An 
analysis  of  the  statistics  of  recorded  cases  of  injury  to  this  nerve,  as  given  by  von 
Bergmann,  shows  a  mortality  of  fifty-two  per  cent ;  but  it  would  be  very  difficult 
to  say  just  what  percentage  was  due  to  the  nerve  injury  alone,  so  many  other  struct- 
ures being  simultaneously  injured  and  so  many  other  complications  ensuing.  In- 
deed, von  Bergmann  concludes  that  none  of  these  deaths  was  due  to  the  injury  done 
to  the  nerve,  and  says  that  ''unilateral  resection  of  the  vagus  may  be  considered 
devoid  of  danger."  The  laryngeal  symptoms  which  follow  section  of  the  vagus 
are  always  most  pronounced.  If  this  nerve  be  divided  below  the  origin  of  the 
superior  laryngeal  nerve,  there  would  be  less  danger  of  septic  pneumonia,  inas- 
much as  the  sensitiveness  of  the  larynx  would  still  be  maintained ;  but  the  alter- 
ation of  the  voice  would  be  most  marked,  owing  to  the  vocal  paralysis  resulting 
from  interference  with  the  fibres  going  to  the  recurrent  laiyngeal  branch  of  the 
vagus.  Of  course,  it  often  happens,  especially  in  aneurysms  and  other  forms 
of  thoracic  tumors,  that  the  alteration  of  the  voice  is  due  purely  to  pressure 
on  the  inferior  laryngeal  nerve  itself,  and  not  on  the  vagus.  (See  article  on 
"Surgery  of  the  Thyroid  Gland.") 

2.  Sympathetic  Nerve. — Injury  to  this  nerve  cannot  of  itself  be  considered  a 
serious  matter,  and  is  usually  concomitant  with  some  other  condition  of  grave 
im[)prt.  It  has  been  frequently  resected,  even  bilaterally,  by  surgeons  in  the 
hope  of  producing  a  cure  for  epilej)sy  and  Graves'  disease,  without  any  untoward 
effect  upon  the  patients,  and  also,  as  a  rule,  without  curing  these  diseases. 

3.  Spinal  Accessary  Nerve. — See  the  article  on  "Torticollis"  in  Volume  IV. 

4.  Brachial  Plexus. — These  trunks  may  be  injured,  but  usually  the  wound, 
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if  accidental  or  homicidal,  proves  fatal  from  other  comphcations.  I  remember 
to  have  seen  one  case  of  forcible  avulsion  of  the  upper  extremity  where  the 
brachial  plexus  was  severed. 

Treatment. — As  a  rule,  any  severed  nerv-e  may  be  safely  sutured  with  the 
hope  of  a  good  result,  and  nerves  in  the  neck  are  no  exception  to  the  rule.  (See 
"Surgical  Diseases  and  Wounds  of  NervTS,"  in  Vol.  11.)  But,  as  the  result  does 
not  depend  upon  the  immediate  repair  of  the  nerve,  it  is  generally  good  practice 
to  wait  and  make  sure  of  the  particular  nerv^e  trunk  which  requires  suturing. 
The  symptom  of  paralysis  is  often  recovered  from  as  the  traumatic  neuritis 
subsides,  even  when  it  was  so  pronounced  that  a  diagnosis  of  severed  ner\T  was 
made  at  the  time  of  the  injur\-. 

Injuries  to  Muscles  of  the  Neck. — An  effort  should  always  be  made,  where 
it  is  feasible,  to  suture  these  wounds  of  muscular  tissue.  With  this  object  in 
view  one  should  not  hesitate  to  enlarge  the  original  wound.  A  mattress  suture 
of  good-sized  chromicized  or  iodine  catgut  is,  perhaps,  preferable,  and  afterward 
care  should  be  exercised  in  arranging  the  dressings  in  such  a  manner  that  no  extra 
strain  shall  be  immediately  throwTi  upon  the  sutured  muscle. 


HI.  DISEASES  OF  THE  BLOOD-VESSELS  OF  THE  N^CK. 

Arterial  Aneiuysms. — Etiologically,  aneurysms  of  any  of  the  larger  ar- 
teries of  the  neck  must  be  regarded  as  either  spontaneous  or  traumatic.  By 
this  is  meant,  broadly,  that,  in  the  spontaneous  form,  the  localized  dilatation 
of  the  vessel  wall  which  constitutes  the  aneurysm  is  due  to  some  weakening  of 
the  coats  of  the  vessel  at  the  site  of  such  dilatation — a  weakening  caused  by 
local  sclerosis,  syphilis,  alcoholism,  etc.,  whereas,  in  the  traumatic  form,  the  vessel 
walls  dilate  at  some  point  because  of  injury  to  them  at  that  point  {e.g.,  stab 
wounds,  blows,  cmshes,  garrotting,  etc.).  It  may  of  course  happen  that  both 
these  factors  are  present  at  the  same  time — as,  for  example,  when  an  appar- 
ently insignificant  injury  to  the  neck  produces  aneurj'sm  of  some  vessel  in  a 
patient  who  is  already  the  subject  of  arteriosclerosis.  As  a  rule,  traumatic 
aneurysm  develops  soon  after  the  injury  which  caused  it,  whereas  aneurysm  due 
to  disease  of  the  vessel  walls  would  be  more  likely  to  develop  slowly.  Still, 
one  often  finds  the  reverse  to  be  the  case.  A  slight  strain  thrown  upon  an  already 
weakened  vessel  wall  may  suddenly  produce  spontaneous  aneur}'sm,  whereas 
traumatic  aneurysm  may  develop  only  some  time  after  the  injury  which  caused 
it,  the  scar  of  the  vessel  coats  requiring  time  to  dilate  sufficiently  to  produce 
aneur\'sm. 

As  regards  the  liability  of  the  different  large  vessels  to  be  affected,  statistics 
show  that  the  carotid  vessels  are  more  often  involved  than  either  the. subclavian 
or  the  innominate,  and  the  common  trunk  of  the  carotid  more  often  than  either 
of  its  terminal  branches.  Aneurj'sms  of  the  vessels  of  the  neck  are  more  common 
in  men  than  in  women  and  often  occur  in  youth. 

Aneurysm  of  the  Common  Carotid  Artery. — As  there  is,  normally,  a  slight 
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ampulla  in  the  artery  just  before  it  bifurcates  into  its  internal  and  external 
branches,  it  would  seem  as  though  the  walls  were  thinner  at  that  point..  Here, 
then,  is  the  most  common  site  of  aneurysm,,  and  many  cases  of  so-called  aneurysm 
of  the  branches  (internal  and  external)  are  really  but  extensions  upward  of  the 
primal  dilatation  of  the  upper  part  of  the, common  trunk.  Next  in  frequency 
will  be  aneurysm  of  the  lower  part  of  the  trunk — a  variety  of  aneurysm  which 
is  difficult  to  diagnose  from,  and  often  is  complicated  with,  aneurysm  of  the 
subclavian  or  the  innominate  artery. 

Symptoms. — The  presence  of  an  elongated  pulsating  tumor  in  the  carotid 
region,  either  following  injury  or  in  a  patient  whose  personal  history  might  lead 
one  to  infer  possible  disease  of  the  vessel  walls,  would  make  one  suspect  aneurysm. 
If  auscultation  reveals  a  systolic  murmur,  and  if  pressure  causes  the  tumor  to 
disappear,  only  to  reappear  when  the  pressure  is  removed,  one  may  be  almost 
certain  of  the  diagnosis.  But  blood  clot  in  the  sac  might  interfere  with  both  of 
these  signs.  There  might  be  a  weakening  of  the  temporal  pulse  on  the  affected 
side,  and  also  evidences  of  interference  with  the  cerebral  blood  supply  (head- 
aches, vertigo,  temporary  paralyses,  insomnia,  etc.) ;  but  the  circulatory  changes 
which  would  produce  these  symptoms  soon  equalize  themselves,  and  hence 
they  may  be  absent  at  the  time  of  the  examination  of  the  patient.  The  size  of 
the  tumor  may  vary  much,  and  so  may  its  apparent  shape,  owing  to  overlying 
structures.  As  the  aneurysm  increases  in  size  evidences  of  pressure  on  the 
surrounding  structures  make  their  appearance.  Among  such  evidences  of 
pressure  upon  the  nerve  trunks  in  the  neck  may  be  mentioned  dyspnoea, 
dysphagia,  alteration  of  voice  from  pressure  upon  the  recurrent  laryngeal  nerve, 
and  pain,  which  is  often  referred  to  other  parts. 

Diagnosis. — The  diagnosis  can  be  made  without  difficulty  if  pulsation  and  a 
bruit  are  present;  but,  if  these  symptoms  are  absent,  it  may  be  difficult  to  dis- 
tinguish between  aneurysm  and  enlarged  lymph  nodes  of  the  sarcomatous  type, 
especially  as  the  node  which  lies  on  the  carotid  sheath,  at  the  bifurcation  of 
the  artery,  is  occasionally  the  focus  of  sarcomatous  changes.*  Ha?niatomata 
are  often  difficult  to  differentiate  from  aneurysms.  The  practice  of  using  the 
aspirating  needle  for  the  purpose  of  establishing  a  diagnosis  is  not  to  be  com- 
mended, both  because  it  is  dangerous  and  because  the  findings  are  not  reliable, 
as  one  might  get  blood  in  either  case,  and  therefore  be  none  the  wiser. 

Prognosis. — The  prognosis  is  always  grave.  One  never  knows  how  thin  the 
sac  is,  nor  into  what  neighboring  viscus  it  may  suddenly  burst,  with  probably 
fatal  effect.  While  the  aneurysmal  tumor  may  in  some  instances  long  remain 
apparently  stationary,  yet  the  causes  which  produced  the  trouble  are  probably 
still  present,  and  si)ontaneous  cure  is  not  to  be  expected,  though  such  cases  are 
on  record.  The  discomfort  of  the  pressure  symptoms  may  force  the  patient  to 
seek  relief  by  operative  measures. 

Treatment. — Treatment  will  obviously  depend  upon  the  view  one  takes  of  the 
etiology  of  the  condition  in  any  given  ease.  If  the  aneurysm  has  developed  spon- 
taneously, and  if  it  is  due  to  syphilis,  a  course  of  antisyphilitic  treatment  should 
*Cf.  Deutsche  Zeitsch.  f.  Chir.,  Dec,  1908,  pp.  327  et  seq. 
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be  tried,  a  careful  watch  being  kept  meanwhile  of  the  tumor.  In  advanced  cases 
of  arteriosclerosis  it  is  also  perhaps  better  to  try  some  form  of  palliative  treat- 
ment. Absolute  rest  and  a  restricted  dry  diet  should  be  faithfully  tried  in  these 
cases,  which  are  eminently  unsuited  to  surgical  treatment.  Potassium  iodide 
in  small  doses,  given  for  a  long  period,  occasionally  seems  to  give  relief,  as  it 
tends  to  lower  the  blood  pressure.  In  traumatic  aneur\'sm,  on  the  other  hand, 
surgical  treatment  should  be  early  resorted  to.  In  the  majority  of  cases  of 
carotid  aneurj-sm  it  is  certainly  the  only  treatment;  and,  besides,  surgical 
emergencies  are  always  liable  to  arise,  even  in  cases  in  which  a  cure  by  medical 
treatment  and  rest  seems  most  promising. 

It  is  well,  I  believe,  before  discussing  in  detail  the  surgical  treatment  of 
aneurysm  of  the  common  carotid  artery,  to  get  a  clear  idea  of  the  principles 
underlying  treatment  of  aneur\'sms  in  general.  A  cure  of  these  conditions 
may  be  obtained  in  several  ways:  by  inducing  the  fomiation  of  a  blood-clot 
in  the  sac ;  by  preventing  the  blood  from  reaching  the  sac  at  all,  or  only  through 
collateral  channels,  as  in  proximal  ligation  of  the  vessel  (Hunter,  Anel);  and 
by  ligating  the  vessel  both  above  and  below  the  tumor  and  then  dissecting  out 
the  sac  or  laying  it  open  (Antyllus).  Of  these  three  methods  the  last  affords 
the  surest  means  of  curing  the  trouble.  In  the  first  method  the  expectation  is 
that  the  deposit  of  layers  of  fibrin  over  the  inner  surface  of  the  walls  of  the  sac 
will  reinforce  them  to  such  a  degree  that  i-upture  will  not  occur,  and  that  then, 
as  the  fibrin  becomes  organized,  contraction  will  take  place  and  diminution  in 
the  size  of  the  tumor  will  result.  This  is  the  end  hoped  for  by  the  rest  and  diet 
treatment  (Valsalva,  Tuffnell,  and  Balfour).  Surgically,  the  same  result  may 
sometimes  be  attained  by  slowing  the  blood  stream,  either  by  digital  pressure 
upon  the  vessel  at  some  point  proximal  to  the  tumor,  by  ligating  the  vessel  on 
the  distal  side  of  the  tumor,  by  irritating  the  intima  through  the  introduction, 
aseptically,  of  a  coil  of  fine  wire  into  the  sac,  or  by  introducing  needles  into  the 
tumor  and  scarifying  the  intima  (as  practised  by  Macewen) . 

There  are  many  modifications  of  these  methods;  but  the  three  mentioned 
represent,  in  the  main,  the  resources  of  surgical  treatment.  How  will  these 
apply  in  the  case  of  aneurysm  of  the  common  carotid?  It  is  evident  that  the 
treatment  must  be  adapted  to  the  particular  case.  If  the  aneurysm  be  high  up, 
one  may  try  pressure,  or  proximal  ligation,  or  excision;  but  if  it  be  low  down 
(near  the  innominate  or  subcla\ian).  distal  ligation  and  compression  are  alone 
available,  so  far  as  the  carotid  itself  is  concerned.  Otherwise  the  treatment 
is  the  same  as  for  aneurysms  of  the  subclavian  or  of  the  innominate  artery. 

Pressure,  in  the  case  of  an  aneurysm  of  the  upper  part  of  the  common  car- 
otid, must  be  applied  below  the  sac,  and  is  best  done  by  the  finger  compressing 
the  vessel  against  the  carotid  tubercle  (transverse  process  of  the  sixth  cervical 
vertebra)  for  two  or  three  hours  each  day.  It  is  an  extremely  painful  proce- 
dure for  both  patient  and  operator,  is  difficult  to  do,  and  the  results  are  not 
always  satisfactory-.  Still  some  cases  have  been  cured;  and  Billroth's  case  is 
most  instructive,  both  from  the  point  of  \iew  of  results  and  from  that  of  the 
various  cerebral  symptoms  resulting  from  interference  with  the  blood  supply 
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to  the  brain.  If  this  method  fail,  or  if  it  is  not  possible  to  carry  it  out,  ligation 
should  next  be  tried,  preferably  below  the  sac.  Here  we  must  face  the  re- 
sults of  sudden  occlusion  of  one  of  the  large  vessels  supplying  the  brain,  and, 
as  Horsley  (Address,  British  Medical  Association,  Toronto,  1908)  has  shown, 
this  is  a  real  danger.  But  the  occlusion  may  previously  be  established  by 
compression,  and  in  young  persons,  so  far  as  I  have  observed,  the  resulting 
cerebral  disorder  is  never  serious  and  usually  is  quite  transitory.  In  older 
people,  especially  those  whose  blood-vessels  are  atheromatous,  such  prolonged 
compression  may  well  cause  serious  and  permanent  results.  Moreover,  a  rapidly 
restored  collateral  circulation  may  re-establish  the  aneurysm.  Therefore,  if  the 
case  be  a  favorable  one  for  the  method  (young  person  or  recent  aneurysm), 
preference  should  be  given  to  the  radical  operation  of  Antyllus.  In  carry- 
ing out  this  operation  one  should  first  ligate  the  artery  below  the  sac  and  subse- 
quently its  terminal  branches  above  {vide  infra),  the  removal  of  the  sac  and 
its  contents  being  left  to  the  last.  This  dissection  of  the  aneurysmal  tumor  is 
often  a  most  difficult  procedure,  on  account  of  the  structures  involved  in  the 
carotid  sheath;  especially  must  the  nerves,  pneumogastric  and  sympathetic,  be 
avoided.  The  vein  on  the  affected  side  will  generally  also  require  ligation,  as 
it  is  very  apt  to  be  torn  in  the  attempt  to  separate  it  from  the  sac.  To  escape  the 
great  difficulty  presented  by  adhesions,  it  is  often  better  to  lay  open  this  sac  and 
dissect  it  out  from  the  inside.  Strict  asepsis,  as  a  matter  of  course,  must  always 
be  aimed  at.  The  plan  of  excising  a  portion  only  of  the  sac,  after  temporary 
ligature,  and  attempting  by  suture  to  restore  continuity  and  patency  of  the 
vessel  (Matas'  operation)  should  not  be  risked  here,  although  it  is  very  suitable 
in  aneurysms  of  the  arteries  of  the  extremities.  (See  author's  article  in  Annals 
of  Surgery,  February,  1908.) 

Ligation  of  the  Common  Carotid  Artery. — Ligation  of  the  common  carotid 
artery  is  usually  done  at  either  one  of  two  points,  viz. :  (1)  just  below  the  point 
where  it  bifurcates  into  its  external  and  internal  branches,  or  (2)  near  its  point 
of  origin  below.  The  former  is  the  easier  operation  of  the  two,  especially  in  a 
thin  patient,  though  it  may  be  rather  difficult  in  a  stout  plethoric  subject. 

An  incision,  5  to  10  cm.  (from  two  to  four  inches)  in  length,  according  to  the 
amount  of  subcutaneous  fat,  should  be  made  along  the  anterior  margin  of  the 
stemo-mastoid  muscle,  the  centre  of  the  incision  corresponding  to  the  level  of 
the  cricoid  cartilage.  Upon  dividing  the  two  layers  of  fascia,  with  the  inter- 
mediate platysma  myoides  muscle,  we  come  upon  the  deep  muscular  guide,  the 
tendon  of  the  omo-hyoid  muscle,  which  runs  across  the  incision  in  front  of  the 
carotid  sheath.  This  tendon  may  be  pulled  either  up  or  down  with  a  blunt 
hook,  and  the  carotid  sheath  opened  toward  its  inner  side,  to  avoid  wounding 
the  internal  jugular  vein  which  lies  in  the  sheath  with  the  artery,  but  external 
to  it.  While  they  are  not  likely  to  be  seen  at  the  operation,  it  should  not  be 
forgotten  that  the  following  important  structures  are  in  close  relationship  with 
the  common  carotid  artery : — In  front,  the  descendens  noni  nerve  and  the  sterno- 
mastoid  artery;  behind,  the  sympathetic  and  vagus  nerves  and  the  inferior 
thyroid  artery. 
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The  artery  is  carefully  cleaned  only  at  one  point  by  a  biiint  dissector,  but 
should  not  be  lifted  from  its  sheath,  and  a  Macewen  needle  (right  or  left,  as  may 
be  needed),  threaded  with  a  ligature,  should  be  passed  between  the  arterj-  and 
the  vein,  i.e.,  from  without  inward,  care  being  taken  to  keep  the  blunt  tip  of  the 
curvTd  needle  always  close  to  the  walls  of  the  vessel  in  going  around  it,  so  that 
there  may  be  no  danger  of  including  any  other  structure  in  the  ligature.  The 
ligature  haAdng  thus  been  passed  around  the  arter\',  it  should  not  be  tied  until  one 
has  ascertained  to  a  certainty,  by  pressure  upon  the  vessel  between  the  tip  of 
the  finger  and  the  ligature  held  taut,  that  pulsation  is  controlled  in  the  distal 
part  of  the  arteiy.  Personally,  I  prefer  silk  as  a  ligature  material  here.  It 
should  be  as  fine  as  will  serve,  and,  after  the  knot  has  been  tied,  the  ends  should 
be  cut  short  and  the  wound  closed  without  drainage  and  preferably  sealed  with 
a  collodion  dressing. 

Ligature  of  the  common  carotid  between  the  two  heads  of  the  sterno-mastoid 
muscle  is  carried  out  bj'  a  vertical  incision  about  5  cm.  (two  inches)  long  in  that 
position,  and  extending  down  to  the  cla\'icle.  The  large  vein  exposed  will  be 
the  jugular,  and  this,  vath.  the  clavicular  portion  of  the  sterno-mastoid  muscle, 
must  be  gently  retracted  outward,  while  the  other  portion  of  the  muscle,  with 
the  depressor  muscles  of  the  hyoid  bone,  are  retracted  inward,  thus  exposing  the 
artery.  The  vagus  ner\'e  ^^ill  lie  behind  the  vessel,  and  great  care  must  be 
taken  not  to  enclose  it  in  the  ligature,  which  should  be  passed  in  the  manner 
already  described. 

Temporary  Ligation  of  the  Common  Carotid  Arter}'. — Temporarj^  ligation 
of  the  common  carotid  or  any  other  artery  may  at  times  be  indicated.  This 
will  be  accomplished  by  exposing  the  vessel  in  the  manner  described  above, 
and  carefully  passing  around  it  a  rather  coarse  silk  ligature.  Then  two  short 
pieces  of  sterilized  rubber  tubing,  not  much  larger  in  calibre  than  the  vessel 
itself,  should  be  laid  parallel  to  the  artery  and  within  the  loop  of  the  surrounding 
ligature.  As  a  last  step  the  ligature  should  be  tightened,  but  only  sufficiently 
to  control  the  pulsation.  The  pieces  of  tubing  and  the  ligature  are  subsequently 
removed  and  the  wound  is  closed  in  the  manner  described  above.  One  of  the 
indications  for  a  temporaiy  ligation  of  the  common  carotid  is  the  necessity  of 
controlling  hemorrhage  while  operating  about  the  tonsils  and  fauces,  or  that  of 
checking  hemorrhage  while  an  effort  is  being  made  to  control  a  wound  of  some 
vessel  higher  up. 

Aneurysm  of  the  External  Carotid  Artery. — Aneurysm  of  this  artery  is  usually 
of  traumatic  origin,  and  very  difficult  to  differentiate  from  other  tumors  about 
the  angle  of  the  jaw.  Its  increasing  size  and  pulsatile  character  will  be  the  best 
guides.  The  treatment  by  compression  should  always  be  tried  and  will  be  best 
accomplished  by  graduated  pressure  with  the  finger  upon  the  common  carotid 
at  the  carotid  tubercle.  It  must  be  remembered,  however,  that  the  collateral 
circulation  through  the  opposite  external  carotid  and  the  internal  carotid  will 
supply  the  tumor  with  blood.  If  compression  fails,  and  if  also  simultaneous 
ligature  of  the  internal  carotid  proves  of  no  avail,  proximal  ligature,  preferably 
of  the  external  carotid  itself,  or,  if  that  be  impossible,  of  the  common  trunk,  will 
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then  be  advisable,  although  a  favorable  result  is  scarcely  to  be  expected  until  the 
internal  carotid  of  the  same  side  and  possibly  the  external  of  the  opposite  side 
shall  have  been  ligatured. 

Ligation  of  the  External  Carotid  Artery. — Ligation  of  the  external  carotid 
artery  is  not  by  any  means  as  easy  as  ligation  of  the  common  carotid,  but  the 
after-effects  are  much  less  to  be  dreaded,  ^nd,  aside  from  the  danger  of  sepsis, 
statistics  show  that  the  operation  is  practically  devoid  of  danger.  The  best 
place  for  applying  the  ligature  is  at  a  point  one  finger's  breadth  below  the  level 
of  the  angle  of  the  jaw;  and  the  vessel  may  be  reached  by  a  vertical  incision, 
along  the  anterior  border  of  the  sterno-mastoid  muscle,  extending  from  the  angle 
of  the  jaw  down  to  the  level  of  the  hyoid  bone.  In  the  lower  part  of  this  wound 
the  facial  vein  and  some  of  the  thyroid  veins  will  appear  and  must  be  pulled 
down ;  in  the  upper  part  of  the  wound  it  is  necessary  to  identify,  and  pull  upward, 
the  posterior  belly  of  the  digastric  muscle,  and  with  it  perhaps  the  hypoglossal 
nerve.  Next,  the  internal  carotid  artery  and  the  jugular  vein  should  be  retracted 
toward  the  sterno-mastoid  muscle.  This  will  expose  to  view  the  external  carotid 
artery,  and  the  ligature  should  then  be  passed  around  it  from  without  inward. 
Kocher  advises  ligating  the  vessel  at  a  point  one  finger's  breadth  below  the  angle 
of  the  jaw,  in  the  posterior  part  of  the  curved  incision,  which  he  prefers  for  ex- 
posing the  submaxillary  triangle  of  the  neck.  It  is  obvious  that  the  internal 
carotid  may  be  ligated  through  the  same  incision,  as  may  also  most  of  the  large 
branches  of  the  external  carotid  at  their  origins. 

Aneurysm  of  the  Internal  Carotid. — Judging  from  the  paucity  of  literature, 
this  must  be  a  rare  condition.  It  simulates  tonsillar  and  pharyngeal  growths. 
The  treatment  is  that  for  aneurysm  of  the  external  carotid,  mutatis  mutandis. 

Aneurysm  of  the  Innominate  Artery. — Aneurysm  of  this  artery  is  practically 
always  of  spontaneous  origin  and  is  indicated  by  the  development  of  a  pulsatile 
tumor  at  the  lower  part  of  the  right  anterior  triangle  of  the  neck.  One  of  the 
earliest  signs  may  be  an  alteration  in  the  voice,  due  to  pressure  on  the  right 
recurrent  laryngeal  nerve.  "Tracheal  tugging,"  as  pointed  out  by  the  late  Dr. 
George  Ross,  of  Montreal,  m:ay  also  be  present,  and  will  be  felt  synchronously 
with  the  pulse-beat  if  one  holds  up  the  larynx  lightly  with  the  finger  and  thumb. 
These  signs  may  be  present  even  before  the  tumor  manifests  itself  above  the  right 
sterno-clavicular  articulation,  but  will  not  serve  to  differentiate  it  from  aneurysm 
of  the  arch  of  the  aorta  where  they  are  also  present.  The  pressure  symptoms,  in 
a  rajjidly  enlarging  tumor  in  this  locality,  are  generally  most  marked. 

In  some  cases  the  arteries  (right  carotid  and  subclavian)  which  emerge 
from  the  aneurysmal  tumor  may  cease  to  pulsate,  owing  to  obliteration;  while 
in  others,  paradoxical  as  it  may  seem,  the  enlarging  tumor  may  press  upon  and 
obliterate  the  left  carotid  or  even  the  left  subclavian.  These  points  are  im- 
portant to  remember  in  a  differential  diagnosis,  inasmuch  as  a  weakening  of  the 
right  radial  pulse,  while  the  pulse  in  the  right  temporal  remains  unchanged, 
would  indicate  subclavian  ancuiysm;  whereas,  if  both  pulses  were  found  to  be 
diminishing  in  volume  pari  passu,  there  would  be  good  ground  for  believing  that 
the  aneurysm  involved  the  innominate. 
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The  treatment  falls  largely  under  two  heads.  First,  the  large  vessels  (right 
subclavian  and  common  carotid)  that  emerge  from  the  sac,  should  be  ligated  on 
the  distal  side.  One  must  first  be  sure  that  the  left  carotid  is  patent.  {Vide 
supra.)  It  is  better  to  ligate  both  simultaneously,  and  thus  leave  the  innominate 
tmnk  as  a  cul-de-sac  which  will  speedily  fill  with  organizing  blood  clot.  Second, 
one  may  elect  to  follow  Macewen's  plan  of  causing  coagulation  by  inserting  a 
needle  in  the  sac,  scarifying  the  intima  as  much  as  possible  with  the  point 
and  then  withdrawing  it.  This  procedure  is  to  be  repeated  every  second  day 
for  a  couple  of  weeks,  or  until  some  improvement  is  noticed.  Or  again,  one 
may  insert  two  needles  into  the  sac,  and  pass  a  galvanic  current  through  them, 
thus  producing  clotting  by  electrolysis.  Still  another  method  is  to  introduce 
fine  wire  into  the  sac,  in  the  hope  that  by  this  means  coagulation  of  the  blood 
may  be  induced.  It  is  needless  to  say  that,  whatever  plan  be  adopted,  stringent 
asepsis  is  essential  to  any  favorable  result. 

The  risk  attending  the  use  of  a  general  ansesthetic  should  always  be  borne  in 
mind,  and  this  is  one  point  in  favor  of  the  needle  operations,  which  do  not  re- 
quire the  employment  of  an  anaesthetic. 

Aneurysm  of  the  Subclavian  Artery. — Aneurysm  of  the  subclavian  artery 
is  rarely  located  in  the  neck  alone,  and  therefore  this  subject  will  be  more 
properly  considered  in  the  article  on  "Surger\'  of  the  Lungs  and  Mediastinum," 
in  Vol.  VII.     The  only  radical  treatment  is  Ugation  of  the  vessel. 

Aneurysm  of  the  Vertebral  Artery. — Aneurysm  of  this  artery  has  been  ob- 
served in  rare  instances,  as  a  result  of  a  stab  wound.  The  only  treatment  is 
proximal  ligation  of  the  vessel. 

Ligation  of  the  Vertebral  Artery. — Anatomically  considered,  the  vertebral 
artery  is  a  difficult  artery  to  ligate,  and  many  different  plans  have  been  advo- 
cated by  different  operators  for  performing  the  work  satisfactorily.  One  thing 
that  increases  the  difficulty  is  the  ease  with  w^hich  one  may  confound  this  vessel 
with  the  inferior  thyroid.  The  vertebral  artery  is  usually  ligated  (vide  infra) 
before  it  enters  the  canal  in  the  sixth  cervical  vertebra  and  therefore  at  a  point 
quite  close  to  its  origin. 

The  method  advocated  by  Kocher  appears  to  me  the  simplest  and  surest. 
An  incision  is  made  along  the  anterior  border  of  the  sterno-mastoid  muscle,  from 
the  level  of  the  cricoid  well  down  to  the  suprasternal  notch.  The  platysma  and 
fascia  ha\ing  been  divided  and  all  bleeding  points  ligated.  the  carotid  tubercle 
(the  transverse  process  of  the  sixth  cervical  vertebra)  is  felt  for,  as  we  know  that 
the  artery  enters  its  bony  canal  just  here  and  it  is  at  this  point  that  we  wish 
to  apply  the  ligature.  The  sterno-mastoid  muscle  and  carotid  sheath  are  retracted 
outward  and  the  inferior  thyroid  arterj-  is  pulled  gently  down;  and  then,  by 
making  a  vertical  slit  in  the  prevertebral  fascia  between  the  inferior  thyroid 
arter>'  below  and  the  carotid  tubercle  above,  we  shall  expose  to  view  the  ver- 
tebral artery  as  it  runs  directly  into  the  bony  tubercle.  Sometimes  it  is  nec- 
essary- to  pull  aside  a  few  fibres  of  the  longus  colli  muscle  which  overlap  the 
artery  in  this  locaHty. 

Mikulicz  recommended  that,  in  those  cases  where  the  ordinary  anatomical 
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relations  were  distorted  by  tumors  or  other  pathological  conditions,  the  clavic- 
ular origin  of  the  stemo-mastoid  muscle  should  be  divided  and  turned  aside,  in 
order  freely  to  expose  the  origin  of  the  vessel.  The  artery  might  then  be  ligated 
at  that  point  and  the  severed  muscle  subsequently  united  by  sutures. 

Helferich  advises  cutting  down  upon ,  the  carotid  tubercle  in  the  anterior 
triangle  of  the  neck,  and  removing  carefully  the  tip  of  this  bony  process  (after 
denudation  of  the  periosteum)  by  means  of  rongeur  forceps  or  bone  pliers  until 
the  artery  is  laid  bare  in  the  vertebral  canal.  When  this  course  is  followed  and 
the  artery  is  ligated  in  its  bony  channel,  the  operator  will  avoid  all  possible 
chances  of  making  a  mistake. 

Venous  Aneurysms. — In  addition  to  the  true  forms  of  aneurysm  described 
above,  one  may  see,  in  rare  instances,  saccular  communications  between  the 
large  arteries  and  their  corresponding  veins — the  so-called  arterio- venous  aneu- 
rysms, in  which  the  conditions  are  those  of  an  aneurysmal  varix.  These  are 
usually  the  result  of  traumatism,  though  they  may  follow  suppurative  dis- 
ease which  interferes  with  the  normal  support  of  these  vessels  at  a  given 
point.  Such  aneurysms  usually  appear  about  one  week  after  the  infliction 
of  the  injury — most  commonly  a  stab  or  bullet  wound, — and  their  mode  of 
development  appears  to  be  the  following: — Both  the  artery  and  the  vein 
(for  example,  the  carotid  and  the  internal  jugular)  are  wounded  at  the  time  of 
injury,  and  the  pressure  of  the  resulting  hsematoma  between  the  two  vessels  is 
sufficient  to  hold  in  check  the  weakened  flow  of  blood  from  the  almost  exsangui- 
nated patient.  The  slight  pressure  resulting  from  closure  of  the  external  wound 
prevents  further  hemorrhage  at  the  time.  In  the  course  of  a  week  or  ten  days 
the  plug  of  intervening  blood  clot  liquefies  and  discharges  into  both  vein  and 
artery,  thus  establishing  a  communication  between  the  two;  an  intervening 
sac  representing  the  site  of  the  old  hsematoma.  This  is  a  true  arterio- 
venous aneurysm.  But  the  disease  may  develop  in  quite  a  different  manner, 
as  when  the  old  hsematoma  contracts,  and  the  small  openings  in  the  vein  and 
artery  coalesce,  establishing  thus  a  direct  communication  between  the  vessels, 
without  any  intervening  sac.  The  condition  then  will  be  one  of  aneurysmal 
varix,  which  gives  symptoms  quite  different  from  those  which  characterize  the 
other  condition,  and  usually  does  not  require  treatment.  In  the  one  case 
(that  of  a  varicose  aneurysm)  there  is  always  the  presence  of  a  definite,  and  gen- 
erally pulsatile  and  irregular  tumor,  which  does  not  entirely  disappear  upon  press- 
ure, while  in  the  other  (aneurysmal  varix)  there  will  be  an  ill-defined  swelling  only, 
irregular  in  outline,  which  disappears  upon  pressure.  On  auscultation  the  purring 
sound  is  more  marked  in  the  aneurysm  than  in  the  varix,  while  in  the  latter  case 
the  bruit  is  more  likely  to  be  propagated  along  the  coui"se  of  the  vessels.  The 
patient  himself  often  complains  of  the  continuous  noise  in  the  tumor  of  an 
aneurysm,  and  the  presence  of  this  symptom  often  preys  upon  his  mind  and 
produces  melancholia.  As  a  rule,  these  and  other  symptoms  of  interference 
with  the  circulation  tend  to  disappear  spontaneously. 

Treatment. — Treatment  is  not  often  called  for,  and  one  should  always  wait 
long  enough  to  ascertain  whether  the  symptoms  will  not  spontaneously  disai> 
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pear.  Should,  however,  the  continuation  of  troublesome  symptoms  or  the 
rapid  increase  in  the  size  of  the  tumor  indicate  interference  with  the  circulation, 
by  far  the  best  method  of  operation  is  that  of  Antyllus,  which  insures  excision 
of  the  sac.  This  means,  of  course,  ligating  both  the  vein  and  the  arteiy,  above 
as  well  as  below  the  sac.  In  this  condition  one  might  do  the  Matas  operation 
{Annals  of  Surgery,  February,  1903),  i.e.,  attempt  restoration  of  the  lumen 
of  the  vessels  by  suturing  the  openings,  after  excision  of  the  sac ;  temporary'  liga- 
tion of  the  vessels  being  employed  to  keep  the  field  of  operation  dry  and  to 
check  hemorrhage. 


IV.   INFLAMMATORY  AFFECTIONS  OF  THE  NECK. 

A.  Acute  Inflammations. 

Boils  and  Carbuncles. — As  both  of  these  affections  are  commonly  caused  by 
the  introduction,  from  without,  of  pyogenic  bacteria  into  the  hair  follicles  or 
sebaceous  glands,  one  would  naturally  expect  that  the  exposed  situation  of  the 
neck  and  the  irritation  caused  by  the  clothing  would  make  these  affections 
common  here.  And  such  we  find  to  be  the  case,  especially  in  adult  males,  the 
back  of  the  neck  being  the  favorite  site  of  carbuncles.  Once  the  infection  is 
estabhshed  and  pus  is  formed,  the  free  supply  of  lymphatics  in  the  neck  carries 
the  infection  to  neighboring  lymph  nodes,  where  abscesses  may  develop  and  con- 
stitutional symptoms  rapidly  show  themselves.  The  strength  of  the  cervical 
fascia,  when  stretched  by  these  inflammatory  processes,  induces  acute  pain. 

Boils. — Although  etiologically  identical,  boils  and  carbuncles  differ  from  each 
other  very  much  clinically.  The  infection,  in  the  case  of  a  boil,  has  a  ten- 
dency to  spread  from  one  hair  follicle  to  another,  but  always,  I  believe,  from 
without.  Hence  there  often  arises  a  chronic  condition  of  furunculosis.  Of 
course,  in  this  infection,  as  in  others,  the  resisting  power  of  the  patient  plays 
an  important  part,  and  one  which  should  never  be  neglected  in  treatment.  But 
the  local  treatment  is,  at  first,  all-important.  An  effort  should  always  be  made 
to  control  the  first  infection  of  the  hair  folhcle,  and  this  may  be  done  by  intro- 
ducing into  the  follicle  a  fine  cautery  point  at  white  heat,  by  opening  the  pustule 
with  a  fine  tenotome  and  swabbing  the  interior  with  pure  carbolic  acid,  or  by 
injecting  into  it  a  few  drops  of  pure  carbolic  acid  and  then  carefully  closing 
the  opening  with  collodion  until  the  time  arrives  for  making  the  next  application. 
Such  treatment  would  lead  to  a  material  diminution  in  the  number  of  those 
chronic  cases  of  furunculosis  which  are  so  troublesome  to  patient  and  surgeon. 
In  other  words,  the  proper  course  is  to  prevent  the  escape  of  the  staphylococcus 
from  an  inflamed  hair  follicle  (boil),  and  by  so  doing  we  shall  prevent  infection  of 
other  follicles.  Kill  the  germ  in  its  first  retreat.  But  the  medical  man  usually 
sees  these  cases  when  the  furunculosis  has  become  general;  at  which  time  the 
best  treatment  is  to  open  freely  all  the  suppurating  tumors,  and  then  to  apply 
moist  antiseptic  dressings  (carbolic  acid,  1 : 1(K);   corrosive  sublimate,  1 : 3,000), 
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and  these  dressings  must  be  kept  up  faithfully  until  the  skin  is  quite  disinfected. 
It  is  marvellous  how  long  the  skin  appears  to  retain  the  infection ;  but  I  am  con- 
vinced that  often  the  new  outbreaks  represent  re-infections  of  a  part  whose  power 
of  resistance  is  diminished  by  both  disease  and  treatment.  A  change  of  scene 
and  climate  often  aids  marvellously  in  the  cure  of  these  conditions,  and  general 
tonics  (iron  and  cod-liver  oil)  are  always  indicated  in  anaemic  patients. 

Carbuncles. — In  this  affection  the  clinical  picture  is  quite  a  different  one. 
The  infection  here  does  not  tend  to  come  to  the  surface,  but  spreads  subcuta- 
neously  from  follicle  to  follicle,  or  from  one  sebaceous  cyst  to  another.  Hence 
we  get  the  picture  of  a  rapidly  forming  phlegmon,  followed  by  necrosis  of  the 
whole  part,  w^th  severe  constitutional  symptoms,  which,  if  neglected,  not  sel- 
dom end  in  death.  The  surgeon  should  never  temporize  with  a  carbuncle. 
Early  and  free  incision,  from  good  skin  on  one  side  to  good  skin  on  the  other, 
with  perhaps  cauterization,  should  be  an  absolute  rule.  The  crucial  incision  is 
generally  needed,  to  expose  thoroughly  all  the  affected  tissue.  After  the  wound 
has  been  curetted,  it  should  be  left  open  and  packed  with  moist  antiseptic  dress- 
ings (carbolic  or  sublimate),  and  the  separating  sloughs  should  be  removed  with 
dressing  forceps  as  soon  as  they  form.  If  the  disease  is  well  advanced  when  first 
seen  by  the  surgeon,  it  may  often  be  necessary  to  excise  the  whole  necrotic  area, 
down  to  the  fascia,  and  the  resulting  granulating  wound  may  subsequently 
require  to  be  closed  by  skin  grafting.  Unless  contra-indicated,  the  employment 
of  a  general  anaesthetic  enables  one  to  deal  better  with  carbuncles,  whereas  a 
local  anaesthetic  is  generally  sufficient  for  boils.  In  every  case  a  careful  exami- 
nation of  the  urine  for  sugar  should  be  made,  in  order  to  eliminate  the  well-known 
relation  between  furunculosis  and  diabetes.  If  sugar  is  present,  obviously  the 
treatment  will  be  more  medical  than  surgical,  and  the  prognosis  is  much  more 
grave.  The  use  of  the  cautery  in  incisions  lessens  the  danger  from  hemorrhage 
and  the  danger  of  infection  from  freshly  divided  surfaces.  (See  also  Vol.  II., 
pp.  127  and  307.) 

Erysipelas. — Erysipelas  of  the  neck  differs  little  from  erysipelas  elsewhere, 
except  that  here  it  seems  to  spread  more  rapidly  in  the  loose  tissues  which  are 
so  well  supplied  with  lymphatics,  and  there  is  also  here  perhaps  greater  danger 
of  septic  phlebitis  and  subsequent  meningitis. 

Suppuration  and  Abscess. — Acute  suppurative  conditions  of  the  neck  may 
arise  in  various  ways.  The  pyogenic  organism  may  be  introduced  directly  into 
the  tissues,  as  a  result  of  injury  either  of  the  skin  or  of  the  mucous  membrane  of 
the  mouth  or  air  passages;  or  it  may  find  its  way  to  the  parts  indirectly,  being 
conveyed  by  the  lymphatic  vessels  from  a  septic  focus  in  some  other  part  of  the 
body — for  example,  from  an  otitis  media,  an  alveolar  abscess,  a  tonsillitis,  etc. 
Often  the  cervical  suppuration  is  delayed,  and  if,  under  these  circumstances, 
the  original  source  of  infection  (not  infrequently  quite  distant)  shall  have  in 
the  mean  time  quite  healed,  one  may  be  at  a  loss  to  account  for  the  infection. 
But  the  acute  character  of  the  infection  (staphylococcus  or  streptococcus) 
usually  rendei"s  it  easy  to  distinguish  it  from  any  of  the  chronic  suppurative 
conditions  which  may  often  be  the  predisposing  cause  of  the  acute  condition. 
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The  course  of  acute  suppuration  in  the  neck,  with  the  formation  of  an  abscess, 
is  generally  rapid,  as  would  be  expected  from  the  plentiful  lymphatic  supply; 
moreover,  one  must  understand  the  anatomical  relations  and  attachments  of  the 
different  layei-s  of  the  cervical  fascia,  in  order  properly  to  anticipate  the  proba- 
ble course  of  the  suppurative  processes. 

(See  the  article  on  ''Surgical  Diseases  and  Wounds  of  the  Lymph  Nodes 
and  Vessels."  in  Vol.  II.,  for  a  description  of  these  parts.) 

Symptoms. — Acute  suppurative  conditions  usually  manifest  themselves  in 
two  ways,  viz.,  either  in  the  form  of  an  acute  suppurative  oedema  (vide  infra, 
''Ludwig's  angina")  or  in  that  of  an  abscess,  which  may  rapidly  burrow  and 
spread  between  the  layers  of  the  cervical  fascia.  Sometimes  (though  rarely 
in  acute  conditions)  the  infection  spreads  from  one  group  of  lymph  nodes  to 
another.  The  distinction  between  these  two  classes  of  cases  is  of  practical  im- 
portance, as  early  and  free  incisions  into  the  acute  oedematous  areas  are  abso- 
lutely imperative,  whereas  the  abscesses  may  be  evacuated  through  a  much 
smaller  incision,  preferably  in  a  dependent  position  and  generally  safest  done  by 
Hilton's  method. 

A  word  or  two  here  in  explanation  of  what  is  meant  by  "Hilton's  method 
of  opening  abscesses."  Instead  of  plunging  the  bistoury  boldly  into  the  abscess 
cavity,  on  the  one  hand,  or  carefully  exposing  the  abscess  by  open  di-ssection. 
on  the  other,  Hilton  maintains  that,  in  certain  positions,  less  risk  is  incurred 
if  the  original  incision  extends  down  only  to  the  fascia.  He  therefore  recom- 
mends that  the  fascia  should  not  be  incised,  but  merely  punctured,  and  that 
through  this  punctured  opening  a  fine-bladed  pair  of  Pean's  artery  forceps  (or, 
better  still,  Bigelow's  sinus  dilator)  should  be  introduced  and  used  as  a  director 
or  probe  until  pus  is  found.  The  forceps  or  dilator  should  then  be  opened 
as  widely  as  convenient  without  using  undue  force,  and  withdrawn  from  the 
wound,  thus  opening  the  abscess  thoroughly  and  at  the  same  time  pushing 
aside,  uninjured,  important  structures  which  might  surround  it.  This  method 
is  particularly  applicable  in  the  evacuation  of  collections  of  pus  in  the  neck,  and 
especially  so  in  opening  a  retropharyngeal  abscess  behind  the  sterno-mastoid 
muscle. 

Submaxillary  Suppuration:  Ludaig's  Angirm. — Ever  since  the  pubUcation 
(in  1836)  of  Ludwig's  article,  in  which  was  given  the  cHnical  picture  of  a  form  of 
submental  suppuration,  in  several  respects  quite  different  from  the  other  forms 
of  cervical  suppuration,  an  active  controversy  has  been  going  on  as  to  whether 
this  is,  as  Ludwig  maintained,  a  distinct  disease  or  merely  a  phase  of  cervical 
suppuration.  A  study  of  the  infective  bacteria  fails  to  settle  the  question,  as 
these  organisms  range  from  staphylococcus  to  B.  coU  communis,  probably  a 
majority  being  streptococci.  In  a  noteworthy  discussion  of  the  subject  by  the 
French  Surgical  Society,  in  1892,  Nelaton  and  Delorme  took  opposite  views  of 
the  question,  the  former  denying  it  a  place  as  a  distinct  disease,  whereas  Delorme 
maintained  that  it  was  a  true  sublingual  phlegmon,  originating  in  the  submental 
lymph  nodes,  spreading  back  to  the  pharynx  and  laiynx,  and  thus  rapidly 
proving  fatal,  either  by  acute  oedema  of  the  glottis  or  by  inciting  a    septic 


342  AMERICAN  PRACTICE  OF  SURGERY. 

inhalation-pneumonia.  In  1893  Poulsen  also  argued  that  the  inflammatory 
process  spreads  through  the  lymphatics  from  the  superficial  tissues  to  the  pharynx 
and  larynx.  His  statistics  clearly  proved  that  the  disease  chiefly  afl"ects  young 
adults,  and  that  primarily  the  infection  is  most  often  communicated  from  the 
mouth.  Semon  (1895)  maintained  that  Ludwig's  angina  is,  as  regards  the 
infection,  identical  with,  and  secondary  to,  acute  septic  inflammations  of  the 
throat,  and  is  in  reality  a  sequel  of  such  conditions. 

Symptoms. — Whatever  views  may  be  held  as  to  the  etiology  of  this  par- 
ticular form  of  submaxillary  infection,  the  symptoms  present  a  fairly  constant 
picture."  Following  upon  some  slight  infective  condition  of  the  mouth  or 
pharynx  (e.g.,  carious  teeth,  or  a  sore  throat),  the  patient  suddenly  becomes 
septic,  exhibiting  rigors,  fever,  great  mental  depression,  and  distressing  respira- 
tion. The  tissues  between  the  chin  and  hyoid  bone  rapidly  become  swollen, 
tense,  very  tender,  and  cedematous,  and  the  tongue  is  pushed  up  against  the 
roof  of  the  mouth  and  cannot  be  protruded.  The  picture  is  certainly  one  of 
sublingual  phlegmon,  as  Delorme  maintains.  The  teeth  can  be  separated  only 
to  a  slight  degree,  the  breath  soon  becomes  peculiarly  foul,  and  there  is  generally 
dribbling  of  fetid  saliva  from  the  angles  of  the  mouth.  (Edema  glottidis  may 
supervene  at  any  time,  and  in  such  a  case  prompt  tracheotomy  will  be  necessary 
to  prevent  a  rapidly  fatal  issue. 

Prognosis. — The  prognosis  is  generally  grave.  If  not  treated,  only  a  minority 
of  the  cases  will  recover  by  spontaneous  localization  and  evacuation  of  the 
abscess.  Even  tracheotomy  does  not  save  all  cases  of  oedema  of  the  glottis, 
as  the  danger  of  a  fatal  septic  pneumonia  must  still  be  faced.  It  is  this  tendency 
to  rapid  necrosis  of  the  deeper  tissues,  and  more  especially  those  of  the  larynx, 
which  makes  the  surgeon  so  dread  this  affection. 

Treatment. — Early  and  free  incisions  between  the  chin  and  the  hyoid  bone 
should  always  be  resorted  to.  Never  be  satisfied  with  incisions  which  only  go 
down  to  the  fascia,  but  open  this  freely  by  Hilton's  method  {vide  supra)  or  by 
the  use  of  a  blunt  dissector.  The  best  incision  is  one  similar  to  that  used  for 
dissecting  out  the  submaxillary  triangle,  viz.,  one  that  extends  from  the  angle  of 
the  jaw  down  to  the  great  cornu  of  the  hyoid  bone  and  then  up  to  the  symphysis 
menti.  Repeat  this  on  the  other  side,  if  necessary.  When  the  skin  flaps  are 
deflected  the  muscles  can  be  separated  and  an  opening  made  into  the  sublingual 
tissues,  where  the  pus  will  be  found. 

The  deeper  structures  must  always  be  exposed  and  the  exit  of  the  inflamma- 
tory products  through  drains  assured;  otherwise,  they  will  gain  entrance  into 
the  deeper  lymphatics  and  thus  fatal  oedema  of  the  larynx  will  ensue.  The 
patient  should  b(;  kept  in  an  atmosphere  of  warm,  moist  air  saturated  with  the 
vapor  of  Friar's  balsam,  or  eucalyi)tus;  and  the  open  wounds  should  be  treated 
with  moist  antiseptic  fomentations.  The  patient's  strength  should  be  main- 
tained by  liquid  food,  given  through  a  tube,  if  necessary,  and  stinuilants  should 
be  freely  given.  Delirium  is  often  present,  and  it  may  be  found  desirable  to 
administer  an  opiat(\ 

Other  forms  of  submaxillary  suppuration,  not  seldom  seen,  are  really  in- 
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stances  of  suppurative  adenitis,  either  of  the  lymph  nodes  at  the  angle  of  the 
jaw  (which  have  become  inflamed  as  a  result  of  some  infective  condition  of  the 
tonsils,  or  from  ulceration  of  the  gums  at  an  eruption  of  a  wisdom  tooth),  or 
of  the  submental  group  of  nodes,  the  infection  in  the  latter  case  coming  from 
some  focus  situated  on  the  lip  or  on  the  tip  of  the  tongue.  These  cases  require 
the  treatment  which  is  suitable  to  adenitis  in  other  localities. 

Retropharyngeal  Abscess. — Retrophaiyngeal  abscess  requires  a  brief  notice 
here.  It  usually  develops  in  an  acute  manner,  and  is  secondary  to  an  infective 
pharyngitis ;  only  rarely  does  it  represent  an  extension  of  peritonsillar  suppura- 
tion. When  chronic,  it  is  due  to  caseation  and  suppuration  of  some  of  the  retro- 
pharyngeal lymph  nodes  as  a  result  of  tuberculous  infection. 

The  first  symptom  is  usually  dysphagia,  and  examination  shows  that  this 
difficulty  is  due  to  a  swelling  or  bulging  forvN-ard  of  the  back  wall  of  the  pharynx. 
If  the  disease  is  allowed  to  go  on,  the  pus  burrows  down  behind  the  strong  pre- 
vertebral fascia  and  may  cause  serious  and  even  fatal  dyspnoea  by  pressure  upon 
the  air  passages  lower  down.  The  abscess,  if  allowed  to  become  sufficiently 
tense,  may  burst  spontaneously  into  the  throat,  and  there  are  instances  on 
record  of  patients  having  been  suffocated  in  this  way  during  sleep. 

The  abscess  should  be  evacuated  early,  and  if  it  is  of  some  size  it  will  be  better 
to  approach  it  by  way  of  the  neck.  An  incision,  4  cm.  (If  inch)  in  length,  from 
the  tip  of  the  mastoid  process,  should  be  made  along  the  posterior  border  of  the 
stemo-mastoid  muscle.  The  incision  is  carefully  deepened  until  the  deep  fascia 
is  opened  at  one  point,  and  then  a  sinus  dilator  or  artery  forceps  (closed)  is  in- 
sinuated between  the  vessels  and  the  tips  of  the  transverse  processes  of  the 
cervical  vertebrae,  which  can  easily  be  felt  in  the  wound  with  the  finger.  The 
instrument  is  pushed  in  until  the  pus  flows,  and  the  blades  are  then  opened 
vertically  and  withdrawn  (Hilton's  method);  the  ca\ity  is  drained  by  a  small 
rubber  drainage  tube.  Care  should  be  taken  that  the  end  of  this  tube  does 
not  press  upon  the  wall  of  the  pharynx,  as  it  might  thereby  cause  erosion  and 
perforation.  The  tube  should  be  left  in  place  for  a  few  days  until  drainage 
ceases ;  the  wound  will  then  heal  and  the  abscess  cavity  will  be  obliterated,  as 
in  similar  conditions  elsewhere. 

The  operation  just  described  presupposes  that  the  patient  can  be  given  a 
general  anaesthetic.  But  sometimes  the  dyspnoea  is  so  urgent,  or  the  danger 
of  the  abscess  bursting  into  the  mouth  and  suffocating  the  patient  while  taking 
the  anaesthetic  is  so  great,  that  it  is  quicker  and  safer  %o  evacuate  the  abscess 
through  the  mouth,  by  puncturing  the  back  wall  of  the  pharynx.  After  a  self- 
retaining  mouth-gag  has  been  put  in  position,  the  patient  should  be  inverted, 
or  should  at  least  have  the  head  much  lowered,  and  then  the  surgeon,  with  his 
left  forefinger  hooking  down  the  tongue,  opens  the  abscess  cavity  freely  in  the 
middle  line  and  allows  the  pus  to  run  out  of  the  mouth.  The  inverted  position 
should  be  maintained  until  the  pus  has  practically  all  escaped.  The  after- 
treatment  consists  in  the  frequent  use  of  a  warm  antiseptic  mouth  wash  and  the 
administration  of  carefully  selected  soft  foods. 

Acute  Inflammatory  Conditions  of  the  Carotid  Sheaths.— Of  the  inflam- 
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matory  processes  in  the  neck  these  rank  next  in  frequency  to  submaxillary  in- 
flammations. They  generally  appear  as  sequela)  to  the  exanthems,  notably 
scarlatina,  though  other  causes  may  produce  them — as,  e.g.,  otitis  media,  carious 
teeth,  tonsillitis,  oza^na,  etc. 

Symptoms. — The  first  symptom  is  usually  a  painful,  tense  swelling  under  one, 
or  both,  of  the  sterno-mastoid  muscles;  and  with  this  rigors  and  fever  are  soon 
associated.  If  one  side  only  be  affected,  the  position  of  the  head  will  be  identical 
with  that  assumed  in  torticollis,  owing  to  infiltration  of  the  muscle  sheath. 
(Edema,  dysphagia,  and  dyspnoea  develop  later,  if  the  disease  remains  untreated. 
If  pus  forms  it  may  point  anywhere  along  the  course  of  the  sterno-mastoid 
muscle  or  may  even  follow  the  fascia  and  appear  above  the  clavicle  or  in  the  axilla. 
Rarely,  it  points  posteriorly,  and  may  then  work  its  way  down,  in  front  of  the 
pretracheal  layer  of  cervical  fascia  into  the  anterior  mediastinum. 

Prognosis. — The  prognosis  will  depend  largely  upon  the  plan  of  treatment 
pursued.  Most  of  these  patients,  under  early  and  intelligent  surgical  treat- 
ment, recover,  so  far  as  this  complication  alone  is  concerned;  but,  should  an 
abscess  develop  and  be  allowed  to  burrow  down,  the  prognosis  would  be  much 
more  grave.  The  danger  of  septic  phlebitis  in  the  jugular  vein  is  always  pres- 
ent, and  should  be  promptly  treated,  to  forestall  temporo-sphenoidal  abscess. 

Treatment. — An  effort  to  prevent  the  spread  of  the  disease  by  means  of  ice- 
bags  should  always  be  first  faithfully  tried.  As  soon  as  fluctuation  can  be  made 
out  the  pus  should  be  at  once  evacuated.  Aspiration  with  a  small  needle  may 
prevent  extension  of  the  pus.  This  is  a  much  better  plan  than  to  adopt  a  policy 
of  delay,  with  its  attendant  dangers  of  septic  phlebitis  in  the  neighboring 
veins.  Should  the  pus  tend  to  burrow,  make  free  counter-openings,  always 
taking  great  care  not  to  wound  any  of  the  vessels.  Should  the  pus,  when  the  case 
comes  under  observation,  have  already  burrowed  freely  (into  the  supraclavicular 
or  into  the  axillary  region),  always  secure  dependent  drainage,  by  properly 
placed  counter-openings,  and  dress  the  wound  with  moist,  antiseptic  fomentations 
at  first. 

Diffuse  Cellulitis  of  the  Neck  (Non-Erysipelatous). — This  is  rather  a  pecul- 
iar affection,  as  it  so  often,  especially  in  children,  subsides  without  suppuration. 
Two  such  cases  occurred  in  the  writer's  wards  in  the  Montreal  General  Hospital 
during  the  past  year.  In  neither  case  was  there  any  suspicion  of  erysipelas 
nor  did  the  symptoms  appear  severe  enough  for  that.  It  would  seem  rather 
that  these  conditions  may  supervene  upon  some  slight,  often  unnoticed,  in- 
fection occurring  in  a  debilitated  and  possibly  tuberculous  subject.  In  other 
cases,  again, — cases  which  probably  depend  upon  the  nature  of  the  infecting 
organism, — abscesses  quickly  form,  and,  unless  they  are  speedily  evacuated  by 
free  incisions,  the  tension  produced  by  them  quickly  causes  necrosis  of  the  tissues, 
and  a  very  serious  septic  condition  speedily  ensues. 

Treatment  — Early  and  free  incisions  should  always  be  made,  with  the 
idea  of  thus  forestalling  the  possibility  of  abscess  formation.  When  fluctuation 
can  be  made  out,  evacuate  the  pus  without  delay,  inasmuch  as,  in  its  migrations 
in  this  region,  it  tends  to  spread  very  rapidly,  and  may  cause  erosion  of  some 
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vessel,  with  a  resulting  fatal  hemorrhage.  There  are  several  such  cases  on 
record  and  they  do  not  reflect  much  credit  on  the  non-interference  plan  of 
treatment. 


B.  Chronic  Infla:h\la.tions. 

Tuberculous  Inflammations. — As  tuberculous  inflammations  are  largely  affec- 
tions of  the  lymph  nodes,  the  reader  is  referred  to  the  article  on  this  subject  by 
Dr.  Dowd  (\'ol.  II. ).  With  most  of  what  is  written  in  that  article  I  heartily  agree, 
but  I  do  wish  to  enter  a  protest  against  the  wholesale  remo\-al  of  inflamed  hTuph 
nodes  in  the  cervical  triangles,  which  many  surgeons  systematically  practise.  It 
is  extremely  doubtful  whether  all  the  infected  nodes  can  be  removed,  and  it  is 
still  more  doubtful  whether  the  patient  would  be  in  a  safer  condition  were  such  a 
procedure  carried  out.  These  lymph  nodes  act  as  outposts  to  repel  or  capture 
the  invading  bacilli.  Is  it  wise,  then,  to  remove  them  all?  The  ver}^  common 
post-operative  recurrence  of  tuberculous  adenitis  shows  that  it  is  either 
impossible  to  remove  all  the  nodes  that  are  affected,  or  that  there  has  been 
a  re-infection.  In  either  case  it  is  surely  unwise  to  do  an  extensive  dissection 
and  to  remove  all  the  nodes  which  are  enlarged  but  not  actually  caseous  or 
suppurating.  It  is,  one  would  think,  better  surgery  to  evacuate  the  pus,  scrape 
away  the  necrotic  tissue,  and  treat  the  surrounding  stmctures  by  some  means 
calculated  to  inhibit  the  growth  of  the  tubercle  bacilli.  Then  these  patients 
should  be  placed  in  proper  hygienic  and  cHmatic  surroundings,  and  an  effort 
made  to  build  up  their  general  strength,  as  the  physician  most  wisely  and  often 
successfully  does  in  tuberculous  adenitis  of  the  peribronchial  lymph  nodes.  Per- 
sonally, the  writer  prefers  to  aspirate  these  tuberculous  abscesses,  if  possible,  and 
then  to  fill  the  abscess  cavity  with  iodoform  emulsion,  sealing  the  puncture 
with  collodion.  If  the  abscess  has  to  be  opened,  he  scmpes  out  the  necrotic 
tissue,  swabs  the  cavity  with  either  tincture  of  iodine  or  tincture  of  the  per- 
chloride  of  iron  (Barker),  and  then  packs  it  with  gauze  soaked  in  ten-per-cent 
iodoform  emulsion.  Subsequent  constitutional  treatment  will  usually  effect  a 
cure:  but,  if  it  fails,  one  may  safely  assume  that  an  extensive  surgical  dissec- 
tion would,  in  a  precisely  similar  case,  be  more  Ukely  to  fail.  What  the  opsonic 
treatment  or  the  vaccine  treatment  has  in  store  for  these  cases,  it  is  perhaps  too 
soon  to  say.  Dr.  E.  M.  von  Ebeits  has  lately,  by  this  method,  treated  for  me, 
at  the  Montreal  General  Hospital,  a  series  of  cases  of  tuberculous  lymph  nodes, 
and  as  a  general  rule  they  improved  markedly  for  a  time,  but  then  did  not  do  so 
well,  although  in  one  case,  in  particular,  a  gratifying  permanent  result  was  ob- 
tained, after  repeated  recurrences  had  followed  pre\ious  surgical  dissections. 
The  last  word  has  not  yet  been  said  for  this  treatment,  and  it  may  well  be  that 
the  combination  of  opsonic,  constitutional,  and  hygienic  (out-door,  forced  feeding, 
rest)  methods  of  treatment  will  eventually  prove  a  great  advance  upon,  and 
at  any  rate  be  of.  great  assistance  to.  the  surgical  treatment  proper,  which  has 
almost  certainly,  in  the  past,  been  too  radical. 

Syphilitic  Inflammations.— Syphilitic  inflammatioas  in  the  neck  are  usually 
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tertiary  lesions,  and  may  be  either  chronic  ulcers  or  tumors  due  to  the  forma- 
tion of  nodes.  The  former  present  the  characters  of  tertiary  ulcers  elsewhere, 
and  a  diagnosis  here  presents  no  peculiar  difficulty.  Tertiary  nodes  may  develop 
in  the  sterno-mastoid  or  trapezius  muscles  and  the  resulting  localized  myositis 
produces  contraction  which  simulates  torticollis.  The  therapeutic  test  afforded 
by  a  course  of  antisyphilitic  treatment  rapidly  cleai-s  up  the  diagnosis,  and  should 
always  be  resorted  to  when  any  doubt  exists.  Treatment,  in  both  lesions,  is 
of  course  constitutional,  and  surgical  interference  bespeaks,  as  a  rule,  faulty 
diagnosis. 

Actinomycosis. — Owing  to  its  exposed  position  and  its  liability  to  irritation 
by  clothing,  the  skin  of  the  neck  is  frequently  affected  by  the  ray  fungus,  the 
presence  of  which  gives  rise  to  the  characteristic  inflammatory  changes  that  are 
included  under  the  general  term  of  actinomycosis.  Unless  the  case  is  seen  early, 
it  may  be  difficult  to  determine  the  primary  focus,  as  the  disease  spreads  rather 
rapidly.  The  jaw  and  cheek  are  both  favorite  primary  locatiohs.  The  fungus 
often  enters  by  the  mouth  (alveolar  or  tonsillar  actinomycosis)  and  thence 
spreads  down  the  cellular  tissue  into  the  neck,  not,  as  a  rule,  involving  the 
lymphatics. 

The  clinical  picture  of  this  spreading  inflammatory  process  is  a  characteristic 
one,  and  when  once  seen  is  seldom  forgotten.  A  slow-growing,  rather  super- 
ficial, painless  swelling  develops,  and  is  accompanied  by  little  or  no  fever  or 
constitutional  disturbance.  The  skin  over  the  tumor  is  reddish  or  purplish  and 
oedematous,  and  in  course  of  time  a  fluctuating  spot  develops  in  the  centre  of 
the  area.  This  soon  breaks  down  and  a  sticky,  muco-purulent  fluid  is  discharged, 
leaving  an  unhealthy  ulcer  behind,  around  the  edges  of  which  may  be  noted  the 
small  yellowish  spots  so  characteristic  of  the  ray  fungus.  (For  further  informa- 
tion in  regard  to  this  disease,  the  reader  is  referred  to  the  appropriate  article 
on  page  458  of  Vol.  III.) 

Diagnosis. — The  diagnosis  depends  essentially  upon  the  microscope,  and 
the  demonstration  of  the  presence  of  the  ray  fungus  in  the  inflamed  tissues ;  but 
the  clinical  picture  just  given  should  always  lead  one  to  suspect  the  true  nature  of 
the  disease.  It  is  probably  most  difficult  to  differentiate  these  ulcers  from  a 
breaking  down  and  infected  sarcoma,  as  many  of  the  symptoms  will  be  common 
to  both.  Moreover,  tertiary  syphilitic  ulcers  may  readily  be  mistaken  for  ac- 
tinomycosis, because  treatment  by  potassium  iodide  benefits  both  conditions  at 
the  outset.  But  experience  has  shown  that  the  drug  will  not  cure  the  actinomy- 
cosis, although  it  may  inhibit  its  growth  for  a  time,  whereas  it  will  continuously 
benefit  and  finally  cure  the  syphilitic  condition.  However,  it  is  an  easy  matter 
to  submit  a  section  from  the  ulcer  to  the  test  of  the  microscope,  and  this  test 
will  usually  settle  the  question  of  diagnosis. 

Prognosis. — ^The  prognosis,  of  course,  depends  upon  the  diagnosis  and  treat- 
ment. If  the  disease  is  recognized  early  and  treated  promptly  the  result  is 
usually  good;  in  neglected  cases,  with  extensive  infection  and  destruction  of 
tissue,  the  prognosis  is  bad.  Cases  of  spontaneous  cure  are  on  record,  but  the 
tendency  of  the  fungus  is  to  continue  to  grow  at  the  expense  of  its  host,  until 
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finally  a  fatal  result  follows  the  invasion  of  some  more  deeply  seated  and  more 
vital  part. 

TREAT^rEXT. — Free  evacuation  of  the  abscess  cavities  and  exi)osing  at  the 
same  time  the  surrounding  infiltrated  tissue  (preferably  by  a  crucial  incision, 
as  recommended  in  carbuncle)  should  always  be  done  as  soon  as  a  diagnosis  is 
made.  The  necrotic  tissue  should  be  scraped  away  with  a  sharp  spoon  and  the 
resulting  caxdty  should  be  swabbed  with  tincture  of  iodine  and  then  packed 
with  some  antiseptic  gauze.  This  entirely  does  away  with  the  more  extensive 
cutting  operations  which  were  in  vogue  a  few  years  ago,  and  the  cosmetic  and 
functional  results  are  both  better.  The  case  should  be  carefully  watched  for 
some  time  afterward,  and  any  other  foci  that  may  make  their  appearance 
should  be  promptly  treated  in  the  same  way.  Much  has  been  written  upon  the 
administration  of  potassium  iodide  in  increasing  doses  in  this  disease,  and  many 
very  extravagant  claims  have  been  made  for  the  efficiency  of  this  remedy  in 
even  advanced  cases  of  actinomycosis.  As  I  have  before  stated,  it  does  appear 
temporarily  to  arrest  the  progress  of  the  disease;  but  we  should  hesitate  to 
trust  to  this  remedy  entirely,  though  it  might  be  administered  for  its  inhibitory 
action.  Rydigier  (quoted  by  von  Bergmann)  advises  repeated  hypodermic 
injections  of  a  one-per-cent  solution  of  this  drug  into  the  affected  tissues,  and 
this  may  ver\'  well  be  done  in  suspected  areas  in  the  neighborhood  of  our  in- 
cisions. 

Diseases  of  the  Lymph  Nodes  of  the  Neck. — For  information  on  this  sub- 
ject consult  the  article  by  Dr.  Dowd,  in  Vol.  II. 


V.  TUMORS  OF  THE  NECK. 

Many  of  these  have  already  been  discussed  in  an  earlier  section  of  this  article 
or  in  some  other  part  of  this  work. 

A.  Cystic  Tumors. 

Congenital  Serous  Cysts.— For  a  description  of  these,  see  page  316. 

Blood  Cysts. — In  blood  cysts  the  smaller  veins  of  the  neck  present  a  con- 
dition analogous  to  that  of  the  hnrnph  vessels  in  serous  cysts.  The  contents 
of  these  cysts  are,  of  course,  only  pure  blood,  not  blood  mixed  with  serous 
fluid,  as  one  finds  when  blood  escapes  from  a  vessel  into  a  serous  cyst.  These 
blood  cysts  are  usually  congenital,  though  they  often  remain  unnoticed  until 
their  gradual  increase  in  size  draws  attention  to  them.  In  some  cases  the  con- 
ditions found  warrant  the  belief  that  a  cystic  degeneration  has  taken  place  in  a 
primary  cavernous  angioma.  The  cysts  are  sometimes  of  enormous  size  (as 
large  as  a  child's  head)  and  are  occasionally  situated  at  the  side  of  the  neck  near 
the  stemo-mastoid  muscle.  The  tumor  does  not  tend  to  infiltrate  either  the  skin 
or  the  surrounding  tissues  (cf.  Serous  Cysts,  page  316),  is  freely  movable,  fluc- 
tuates, does  not  pulsate,  and  gives  no  thrill  or  bruit.  As  a  rule,  the  tumor 
does  not  disappear  as  a  result  of  continuous  pressure  upon  it,  although  this 
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may  happen  in  cases  in  which  the  cyst  communicates  with  a  large  vein.  The 
only  troublesome  symptoms  are  due  to  the  pressure  of  the  growth  upon  other 
structures  in  the  neck  (neuralgia,  dysphagia,  dyspnoea,  etc.). 

Diagnosis. — If  one  is  able,  by  reason  of  the  absence  of  symptoms  peculiar  to 
an  aneurysm,  to  exclude  this  condition,  then,  the  aspirating  needle  may  be  used 
for  the  purpose  of  differentiating  these  tumors  from  other  cystic  conditions  in 
this  region. 

Prognosis. — The  prognosis  is  good,  because  these  tumors  form  slowly  and 
may  never  demand  treatment;  but,  should  treatment  become  necessary,  only 
goocf  results  are  to  be  looked  for. 

Treatment. — In  infants  a  favorable  result  may  often  be  secured  by  pressure 
upon  the  neck.  This  is  best  accomplished  by  the  application  of  a  firm  com- 
press and  an  elastic  bandage,  and  the  pressure  should  be  kept  up  continuously. 
The  cure  is  effected  in  much  the  same  way  as  in  the  similar  procedure  for  aneu- 
rysm. Injecting  the  cyst  with  sterilized  tincture  of  iodine  (1  :  5)  has  been 
carried  out  with  success,  but  also  with  untoward  results  in  some  cases,  where 
necrosis  and  sloughing  followed  its  use.  It  does  not  seem  to  be  good  surgery 
deliberately  to  set  up  in  a  blood  cyst  an  inflammation  which  you  cannot,  per- 
haps, subsequently  control.  In  these  days  of  aseptic  surgery  one  should  not 
hesitate,  should  the  symptoms  demand  treatment,  boldly  to  excise  these  tu- 
mors, carefully  ligating  all  venous  branches  which  communicate  with  the  sac. 
Never  operate  here  through  a  small  incision;  to  do  so  is  only  to  invite  trouble 
through  very  persistent  and  often  copious  venous  hemorrhage. 

Sebaceous  Cysts. — Sebaceous  cysts  may  develop  in  the  skin  of  the  neck, 
especially  at  the  nape  of  the  neck.  Their  removal  is  easy.  Puncture  the  cyst 
with  a  small  tenotome,  using  local  anesthesia  if  desirable,  then  squeeze  out  the 
sebaceous  contents  through  the  puncture,  and,  lastly,  carefully  pull  out  the 
collapsed  cyst  wall.  If  this  is  adherent  to  the  tissues,  a  small  Volkmann's  spoon 
may  be  required  to  deliver  it,  intact,  through  the  punctured  wound,  which 
should  then  be  sealed  with  collodion. 

Cystic  Enlargement  of  the  Bursae. — Cystic  enlargement  of  the  bursse  con- 
nected with  the  hyoid  bone  is  a  rare  condition  and  very  puzzling.  These  en- 
largements are  very  difficult  to  distinguish  from  cysts  of  the  lower  part  of  the 
ductus  thyro-glossus,  as  well  as  from  those  cysts  which  develop  in  the  thyroid 
gland  itself.  These  bursal  cysts  do  not  usually  grow  rapidly  and  rarely  cause 
trouble  by  themselves.  Their  removal,  by  careful  dissection,  is  not  easy,  but 
should  be  done,  if  necessary  for  the  relief  of  symptoms.  (See  the  article  on 
"Diseases  of  the  Thyroid  Gland,"  in  the  present  volume.) 

Echinococcus  Cysts  of  the  Neck. — Echinococcus  cysts  occur  very  rarely  in 
the  neck,  and  when  present  they  are  usually  found  in  proximity  to  the  larg(> 
vessels  at  the  root  of  the  neck,  von  Bergmann  has  called  attention  to  the 
periodic  character  of  their  growth — a  rapid  enlargement  from  time  to  time, 
with  intervals  of  complete  quiescence;  but  as  a  rule  they  slowly  and  continu- 
ously increase  in  size  and  may  come  to  occupy  all  the  supraclavicular  region 
of  one  side. 
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Diagnosis. — The  diagnosis  has  seldom  been  made  before  operation,  though 
one  would  think  that  aspiration  of  the  fluid  and  subsequent  microscopic  ex- 
amination of  it  would  render  a  conclusion  easy.  As  a  matter  of  fact,  most  of 
the  cases  reported  have  been  operated  upon  under  a  mistaken  diagnosis,  and 
the  true  character  of  the  growth  has  been  established  only  after  its  removal. 

Tre.\tment. — The  treatment  is  that  of  echinococcus  cysts  elsewhere,  \\z., 
complete  excision  of  the  sac,  after  careful  evacuation  of  its  contents.  The  results 
are  good. 


k 


B.  Vascul-\r  Tumors. 


Simple  Angioma. — These  tumors,  commonly  termed  "birth-marks"  or 
"wine-marks,"  are  usually  superficial  and  may  be  either  small  or  diffusely  spread 
out  over  a  considerable  area.  \Micn  small  they  may  be  readily  removed  by 
radium,  by  electrolysis,  by  the  use  of  liquid  air,  or  by  ignipuncture. 

Cavernous  Angioma. — Cavernous  angiomata  are  sometimes  also  superficial, 
but  oftener  they  are  situated  deeper  than  the  skin.  The  simple  angiomata, 
as  a  result  of  excessive  growi;h,  irritation,  or  ill-advised  treatment,  often  be- 
come cavernous.  The  essential  difference  between  the  two  forms  is  that  the 
simple  angioma  is  a  coalescence  of,  or  a  very  free  anastomosis  between,  the 
capillaries  of  the  skin;  whereas  the  cavernous  angioma  involves  the  subcu- 
taneous vessels,  generally  the  veins,  though  sometimes  the  vessels  implicated 
are  arterial  in  character  (pulsating  angioma),  in  which  case  the  condition  is 
difficult  to  distinguish  from  a  true  varix.  The  characteristic  feature  of  these 
tumors  is  that  they  entirely  disappear  under  continued  pressure,  only  to  re- 
appear when  such  pressure  is  removed.  \\Tien  the  tumor  is  deeply  situated 
this,  symptom  ^ill  be  masked,  and  nothing  but  exploratory  incision  will  clear 
up  the  diagnosis.  It  is  not  a  common  tumor  and.  as  regards  situation,  it  may 
be  found  in  any  part  of  the  neck. 

Treata^nt. — Excision  is  the  only  method  when  treatment  of  any  kind  is 
needed,  which  should  be  only  when  x^vy  rapid  growth  of  the  tumor  or  pressure 
symptoms  indicate  operation.  Owing  to  the  enlargement  of  all  neighboring 
veins  the  operation  must  be  carefully  done  and  all  hemorrhage  controlled. 

C.  Solid  Tlmors. 

Fibromata. — Fibromata  are  chiefly  found  in  the  posterior  triangles  and  at 
the  nape  of  the  neck.  These  local  proliferations  of  connective-tissue  cells  may 
be  either  supei-ficial  (so-called  elephantiasis  of  the  neck)  or  deep,  and  the  latter 
are  generally  found  connected  with  the  nerve  sheaths  (neuro-fibromata),  though 
occasionally  they  appear  to  spring  from  the  vessel  walls  (angio-fibromata). 
They  are  slow-growing  tumors  and  only  secondarily  cause  pain.  Their  con- 
sistence (hard  and  solid)  distinguishes  them  from  lipomata.  and  their  slow 
growth,  with  absence  of  enlarged  superficial  veins,  will  usually  suffice  to  differen- 
tiate them  from  sarcomata. 
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Treatment. — Early  excision  should  always  be  recommended,  because  the 
operation  can  then  be  done  more  easily,  and  also  for  the  reason  that  these  fibrous 
tumors,  if  subjected  to  trauma,  are  extremely  liable  to  become  malignant. 
In  operating,  it  is  often  difficult  to  free  the  nerves  or  vessels  from  the  tumor 
which  appears  to  have  grown  around  them;  but  this  must  be  patiently  done, 
and,  when  the  separation  has  been  successfully  accomplished,  the  end  results  of 
such  treatment  are  good. 

Neuromata. — Associated  with  molluscum  fibrosum  of  the  face,  and  with 
pigmentation  of  the  skin  of  the  neck,  or  sometimes  with  hairy  moles,  tumors 
are  occasionally  seen  growing  upon  the  nerve  trunk  in  the  neck — real  neuro- 
mata, von  Bruns  figures  such  a  neuroma  of  the  vagus  nerve  in  the  neck,  as- 
sociated with  fibroma  molluscum  of  the  eye  and  temporal  region.  These  tumors, 
when  present,  give  rise  to  nerve-pressure  symptoms.  They  are  movable  and 
peculiarly  dense  and  smooth,  feeling  like  chondromata,  for  which,  even  after 
removal,  they  are  often  mistaken.  It  is  astonishing  how  few  nervous  symptoms 
one  may  have  in  a  nerve  which  is  completely  surrounded  (and,  one  would  think, 
compressed)  by  one  of  these  tumors.  They  must  grow  from  the  nerve  sheath 
and  nevertheless  they  do  not  press  upon,  or  interfere  with,  the  enclosed  neurones. 

TreaTxMENT. — Treatment  is  in  evei*y  way  similar  to  that  for  fibro-neuromata. 
The  tumors  must  be  patiently  dissected  out. 

A  guarded  prognosis  should  be  given,  as  these  growths  tend  to  recur. 

Lipomata. — Fatty  tumors  are  often  found  at  the  back  of  the  neck,  usually 
attached  to  the  fascia  covering  one  or  other  complexus  muscle.  As  they  grow, 
their  own  weight  often  causes  them  to  become  pedunculated,  though  usually 
they  spread  out  underneath  the  skin  and  fascia,  and  give  the  patient  almost 
the  exact  appearance  seen  in  the  cervical  kyphosis  of  Pott's  disease.  When 
they  occur  in  the  anterior  triangles  of  the  neck,  they  are  usually  pedunculated, 
and  may  hang  down  upon  the  breast,  simulating  some  of  the  exaggerated  con- 
ditions of  goitre,  so  commonly  seen  in  elderly  French  Canadian  women.  These 
fatty  growths  usually  occur  singly,  but  multiple  lipomata  are  not  uncommon, 
and,  when  found  in  the  neck,  are  usually  associated  with  a  similar  condition  in 
other  parts  of  the  body,  notably  over  the  deltoid  and  glutei  muscles.  The 
more  superficial  lipomata  are  generally  smooth  and  encapsulated,  but  the  deeper 
varieties  are  often  nodular,  have  a  very  thin  capsule,  and  tend  to  burrow  down 
between  the  deeper  structures  (muscles,  vessels,  and  nerves)  and  thus  simulate 
malignant  conditions,  but  with  this  all-important  difference — they  merely 
burrow,  they  never  infiltrate.  But  this  habit  of  growing  between,  and  often 
around,  the  structures  in  the  neck,  not  infrequently  gives  rise  to  various  and 
severe  symptoms  (pain,  dyspnoea,  etc.).  These  deeper  lipomata  are  said  to 
occur  almost  exclusively  in  people  of  middle  age,  and,  strange  to  say,  are  more 
common  in  muscular  than  in  fat  people. 

Diagnosis. — The  peculiar  "  bag-of-wool  "  consistence  of  the  superficial  lipo- 
mata, taken  in  connection  with  the  history  of  the  case,  rcndei-s  a  diagnosis  of 
this  variety  of  tumor  fairly  easy,  though  the  writer  has  more  than  once  seen  the 
mistake  made  of  confounding  them  with  other  tumors,  benign  or  malignant. 
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The  deep,  dissecting  variety  of  lipoma,  on  the  othec  hand,  is  often  very  difficult 
to  diagnose  from  other  conditions,  notably  ''cold  access,"  malignant  grow-ths 
(iympho-sarcoma  especially),  goitre,  and  aneun'sm. 

Tre.\tmext. — Excision  should  always  be  recommended,  and  preferably 
when  the  tumor  is  in  one  of  its  quiescent  periods,  for  they  appear  to  grow  by 
periods.  Thus,  in  the  case  of  one  of  my  patients,  an  elderly  lady,  a  lipoma, 
situated  at  the  nape  of  the  neck,  had  given  no  trouble  whatever  for  a  period, 
to  my  certain  knowledge,  of  fifteen  years,  when,  in  consequence  of  trauma, 
the  tumor  underwent  a  sarcomatous  degeneration  and  speedily  caused  her  death. 
In  a  similar  case  I  should  not  now  be  willing  to  adopt  such  a  poHcy  of  non- 
interference. 

The  removal  of  the  superficial  tumor  is  an  easy  matter  and  generally  local 
anaesthesia  (Barker's  /8-eucaine 
and  adrenalin  solution)  will 
suffice.  But  fatty  tumors  of 
the  deeper  variety  are  often 
ver>'  difficidt  to  remove  thor- 
oughly, and  the  dissection 
-hould  always  be  done  under 
a  general  antesthetic. 

Sarcomata. — Sarcomata,  if 
primary-  in  the  neck,  are 
generally  hinpho-sarcomata 
(Fig.  245),  which  are  discussed 
in  the  article  on  "Surgical  Dis- 
eases and  Wounds  of  the 
Lymphatics."  in  Vol.  II.  Ref- 
erence has  already  been  made 
to  a  case  of  sarcoma  which 
developed  in  a  lipoma  after 
it  had  been  subjected  to 
trauma ;  and  one  should  always 
remember  that  moles  and  other 
congenital  pigmented  spots, 
which  are  not  uncommon  in  the  neck,  may  in  later  years  imdergo  degenerative 
changes  and  become  sarcomatous  (melanotic  sarcoma). 

Carcinonia. — Carcinomata  of  the  neck  generally  involve  the  lymph  nodes, 
and  therefore  are  secondary  to  disease  elsewhere  (especially  the  face  and  the 
mouth).  On  a  pre\-ious  page  (p.  315)  I  have  referred  to  branchiogenetic  carci- 
noma, which  was  at  one  time  regarded  by  von  Langenbeck  as  a  malignant  tumor 
arising  from  the  vessel-sheaths.  It  is  quite  conceivable  that  a  h^npho-sarcoma 
might  develop  in  the  h-mphatics  situated  upon  the  carotid  sheath  and  so  give 
rise  to  the  opinion  that  it  was  a  primary-  malignant  growth  of  the  sheath  itself. 
An  interesting  contribution  on  this  subject  has  recently  been  made  by  Licini, 
from  Kocher's  Clinic.     {Deutsche  Zeit.f.  Chir.,  Dec,  1908.) 


Fig.  245. — L>-mpho-Sarcoma  of  Xeck,  Inoperable. 
(Author's  case.) 
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Primary  carcinomata,  especially  epitheliomata,  may  arise  as  well  in  the  skin 
of  the  neck  as  in  the  skin  of  any  other  part  of  the  body.  They  may  also  form 
in  the  deeper  parts  of  the  neck,  probably  from  some  epithelial  tissue  enfolded  in 
an  involution  cyst  that  has  resulted  from  the  failure  of  the  two  sides  of  the 
blastoderm,  at  some  part  of  the  branchial  arches,  to  coalesce.  Only  thus  can 
one  explain  the  presence  of  these  epithelial  tumors  deep  down  in  the  anterior 
and  upper  triangles  of  the  neck,  where  they  chiefly  form,  and  where  they  are 
generally,  and  excusably,  mistaken  for  lymph-node  tumors.  In  Bull's  edition 
of  von  Bergmann's  "Surgery"  (Vol.  II.,  page  138)  several  very  interesting 
cases  of  this  kind  are  cited  and  statistics  are  given.  It  is  there  shown  that  nearly 
all  the  cases  occurred  in  men  over  forty  years  of  age,  and,  strange  to  say,  nearly 
all  the  cases  were  on  the  right  side  of  the  neck. 

Symptoms. — The  steady  growi^h  of  the  tumor  and  the  associated  condition  of 
neuralgic  pain,  often  referred  to  the  jaw  and  the  ear,  with  loss  of  weight,  in- 
somnia, etc.,  should  arouse  suspicion  of  the  presence  of  a  carcinoma,  especially 
if  the  tumor  is  in  the  neighborhood  of  the  hyoid  bone  or  the  stylo-hyoid  liga- 
ment. Involvement  of  the  related  lymph  nodes  speedily  follows,  as  one  would 
expect,  and  rapid  infiltration  and  erosion  of  surrounding  tissues  take  place, 
with  a  speedily  fatal  effect. 

Prognosis. — The  prognosis  is  extremely  bad;  removal  is  very  difficult  and 
recurrence  is  almost  certain. 

Diagnosis. — The  diagnosis  is  difficult,  and  in  all  doubtful  cases  resort 
should  be  had  to  the  microscopic  examination  of  a  small  section  of  the  tumor. 

Treatment. — Early  and  complete  excision,  as  soon  as  a  diagnosis  can  be 
made,  is  the  only  thing  to  be  recommended.  In  these  cases  excision  always 
means  an  extensive  dissection,  for,  not  only  must  the  primary  focus  be  removed, 
but  also  all  the  lymph  nodes  of  that  side  of  the  neck.  The  radical  dissection 
recommended  by  Mr.  Butlin  as  the  second  part  of  his  operation  for  lingual 
epithelioma  should  give  the  best  hope  of  success  here.  The  sterno-mastoid 
should  be  boldly  cut  across  and  thrown  back,  thus  exposing  the  whole  anterior 
triangle  of  the  neck,  from  which  all  enlarged  lymph  nodes  are  to  be  removed, 
as  well  as  any  other  infiltrated  structures.  It  may  well  happen  that  the  operator, 
if  he  sees  the  case  after  the  disease  has  made  consideiable  advance,  may  deem 
it  wise  to  desist,  judging  the  infiltration  to  be  too  extensive  for  successful  re- 
moval. In  cases  of  this  character  the  use  of  Coley's  serum  may  afford  some 
measure  of  relief.  It  should  therefore  be  tried.  (See  Vol.  III.,  page  454,  and 
Vol.  v.,  Dr.  Knight's  article  on  "  Diseases  of  the  Pharynx.")  Resection  of  pain- 
ful nerve  trunks,  scraping  and  cauterization  of  the  growth,  and  other  palli- 
ative measures  may  then  be  all  that  can  be  done  for  these  patients. 


SURGICAL   DISEASES   AND  WOUNDS  OF  THE 
THYROID  AND  THYMUS. 

By  FRANCIS  J.  SHEPHERD,  M.D.,LL.D.  {Edin.  and  Harv.),  F.R.C.S.E. 

(Hon.),  Montreal,  Canada. 


I.  THYROID. 

Anatomy  and  Physiology. 

Anatomy. — ^The  thjToid  gland  is  a  very  vascular,  dusky,  brownish-red  body 
which  embraces  the  upper  part  of  the  trachea  and  extends  up  on  each  side 
of  the  thyroid  cartilage.  It  consists  of  two  lateral  lobes  united  together  at 
their  lower  ends  by  a  transverse  portion,  the  isthmus.  The  right  lobe  is  usually 
larger  than  the  left.  Externally,  it  is  somewhat  convex  and  covered  by  a  pre- 
tracheal layer  of  cendcal  fascia.  It  is  also  covered  by  the  muscles  of  the  front 
of  the  neck  going  to  the  hyoid  bone  and  thyroid  cartilage,  and  is  overlapped 
by  the  stemo-mastoid  muscle  of  each  side.  Its  deep  surface  is  concave  and 
takes  the  impression  of  the  trachea,  cricoid,  and  lower  part  of  the  alse  of  the 
thyroid  cartilage,  to  which  it  is  firmly  attached,  and  follows  the  larj-nx  in  all 
its  movements.  Each  lateral  lobe  on  its  posterior  border  touches  the  oesophagus 
and  pharynx  and  overlaps  the  common  carotid  arter5^  Along  the  outer  side 
of  each  lobe  iims  the  recurrent  laryngeal  ner\'e.  The  isthmus  crosses  the  trachea 
opposite  its  second,  third,  and  fourth  rings.  A  middle  lobe  often  extends  upward 
from  the  isthmus  or  adjacent  portions  of  the  lateral  lobes  to  the  hyoid  bone; 
this  is  normally  represented  by  a  strand  of  fibrous  or  muscular  tissue. 

The  weight  of  a  normal  thyroid  is  about  one  ounce  (30  to  40  grammes); 
the  length  of  each  lobe  is  two  inches,  the  breadth  one  inch  and  a  quarter.  The 
organ  varies  greatly  in  size,  however,  being  relatively  larger  in  the  female  and 
child  than  in  the  adult  male.  The  isthmus  may  be  absent  or  fused  to  one  or 
other  lobe. 

Accessory  Thyroids. —Accessory  thyroids,  consisting  of  small  detached  por- 
tions of  thyroid  tissue,  are  frequently  found  in  front  of  and  above  the  hyoid' 
bone,  or  laterally  near  the  great  comu  of  the  thyroid  cartilage. 

Vascular  Supply. — ^The  thyroid  is  supplied  by  four  large  arteries,  viz.,  two 
superior  thyroid  arteries,  from  the  external  carotid,  and  two  inferior,  from  the 
thyroid  axis  of  the  subcla\ian  of  each  side.  Occasionally  (five  per  cent)  a  middle 
thyroid  artery  (thyroidea  ima)  is  given  off  from  the  innominate  artery.  The 
veins  are  veiy  large  and  form  on  the  surface  of  the  body  plexuses,  from  which 
proceed  the  superior,  middle,  and  inferior  thyroid  veins,  the  two  first  named 
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emptying  into  the  internal  jugular  and  the  latter  into  the  transverse  innominate 
vein.  As  a  rule,  the  veins  of  each  side  unite  to  form  one  or  more  large  vessels 
which  course  down  the  trachea  to  empty  into  the  transverse  innominate  vein. 

Nerves. — ^The  nerves  are  derived  from  the  middle  and  inferior  ganglia  of  the 
sympathetic  and  accompany  the  blood-vessels. 

Structure. — The  normal  thyroid  consists  of  vast  numbers  of  vesicles  or 
alveoli  which  are  closed  and  are  of  various  shapes  and  sizes.  They  are  held 
together  by  areolar  tissue.  The  vesicles  contain  a  glairy  yellow  fluid  (colloid 
matter)  which  escapes  on  the  gland  being  cut,  and  are  lined  by  cubical  or  col- 
umnar epithelial  cells.  The  gland  is  invested  by  a  thin  transparent  layer  of  dense 
connective  tissue  which  dips  down  and  separates  the  gland  into  lobules  of  various 
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Fig.  246. 


Fig.  247. 


Figs.  246  and  247. — The  Parathyroid  Glandules  and  their  Arterial  Supply.  (After  Halsted  and 
Evans,  in  Annals  of  Surgery,  Oct.,  1907.) 

Fig.  246. — The  Lower  Parathyroid  Artery  arises  from  the  Lateral  Branch  of  the  Inferior  Thyroid 
Artery;  the  upper  parathyroid  artery  arises  froin  the  anastomosing  ramus  between  the  superior  and 
inferior  thyroid  arteries. 

Fig.  247. — The  Lower  Little  Artery  comes  from  one  of  the  Lateral  Glandular  Branches  of  the  In- 
ferior Thyroid,  while  the  upper  one  is  a  branch  of  the  uppermost  cesoijhageal  branch. 


shapes  and  sizes.    Along  these  septa  proceed  the  blood-vessels,  while  the  capil- 
laries ramify  upon  the  outer  surface  of  the  vesicles. 

According  to  Bloodgood,  "the  thyroid,  in  young  embryonic  life,  is  composed 
of  acini  lined  by  epithelial  cells  of  a  rather  characteristic  type,  and  the  epithelial 
vesicle  contains  no  colloid  matter.  Many  of  the  acini  are  filled  solidly  with  cells. 
The  stroma  is  rather  scanty,  and  quite  vascular.  Tumors  which  resemble  the 
foetal  thyroid  gland  in  its  histology  have  been  called  fcetal  adenomata.  .  .  . 
Later  in  embryonic  life  colloid  material  appears  in  the  epithelial  achii,  and,  with 
their  distention  with  this  material,  the  acini  become  lined  with  a  single  layer 
of  cells." 
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Physiology. — Our  knowledge  of  the  physiology  of  the  thyroid  has  been 
derived  from  those  cases  in  which  the  gland  has  been  designedly  removed  from 
man  or  animals,  or  where  thyroid  extract  has  been  administered.  In  the  one 
case  there  is  deficiency  of  thyroid  secretion,  and  in  the  other  an  excess.  It  is 
now  fairly  well  established  that  the  complete  removal  of  the  thyroid  alone  pro- 
duces mjrxoedema,  and,  if  all  the  parathyroids  are  also  removed,  tetany  usually 
ensues.  It  was  fonnerly  thought  that  tetany  frequently  followed  complete 
removal  of  the  thyroid,  and  this  because  these  experiments  were  performed  on 
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Fig.  250. 


Figs.  248-250. — Diagrams  Showing  the  Different  Positions  Occupied,  in  Different  Cases,  by  the 
Parathyroid  Glands.     (MacCallum,  in  British  Medical  Journal.) 

Fig.  248. — Organs  of  tlie  Neck  as  seen  from  behind.  Four  parathjToids — represented  as  four  black 
oval  bodies — are  seen  in  the  positions  wliich  they  conmionly  occupy. 

Fig.  249. — The  Two  Upper  Parathyroid  Glands  lie  close  to  the  Lower  Pair,  which  are  in  their 
Usual  Position. 

Fig.  250.— The  Left  Upper  and  the  Right  Lower  Glands  are  in  their  most  Tj-pical  Position.  The 
right  upper  gland  lies  in  the  region  of  the  inferior  thyroid  artery;  the  left  lower  gland,  svipplied  by  a 
long  arterial  branch,  is  embedded  in  the  posterior  surface  of  the  thyroid  near  its  outer  margin. 

carnivora  in  whom  the  parathyroids  are  closely  associated  with  the  thyroid 
and  consequently  were  always  removed  with  the  thyroid,  but  in  herbivora  com- 
plete removal  of  the  thyroid  was  not  followed  by  tetany  simply  because  the 
parathyroids,  not  being  placed  in  such  close  relation  to  the  thyroid,  were  left 
behind,  and  hence  no  symptoms  of  tetany  followed.     (Figs.  240-252.) 

However,  in  a  certain  proportion  of  animals,  where  both  thyroid  and  para- 
thyroids are  completely  removed,  no  symptoms  whatever  result,  and  this  may 
also  be  said  of  man,  for  in  many  cases  of  apparently  complete  removal  of  the 
thyroid,  with  ligature  of  the  four  arteries,  nothing  happens.  This  may  be  due 
to  the  fact  that  some  of  the  parathyroids  are  placed  at  some  distance  from  the 
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thyroid  and  that  there  are  supernumerary  thyroids  in  the  region  of  the  hyoid 
bone,  close  to  the  great  cornua  of  the  thyroid  cartilage. 

David  Forsyth,  of  London,  holds  that  it  is  ciuite  impossible  to  know  if  we 
have  removed  all  the  parathyroids,  as  they  vary  much  in  number  and  position. 
They  may  number  from  one  to  eight,  and  may  be  buried  in  one  of  the  thyroid 
lobes,  bound  up  in  the  capsule  of  a  lymph  node  or  an  accessory  thyroid; 
he  says  they  may  be  of  very  small  size  and  that  there  are  no  certain  means  of 
identifying  a  parathyroid  except  by  the  microscope. 


Fig.  251. 


Fig.  252. 


Fig.  2.53. 


Figs.  251-253. — Additional  Diagrams  Showing  the  Different  Positions  Occupied  by  the  Parathyroid 
Gland.s.     (MacCuUum,  in  British  Medical  Journal.) 

Fig.  251. — The  Two  Upper  Parathyroid  Glands  are  in  the  Common  Position.  The  two  lower  glands 
(^A)  lie  on  the  anterior  surface  of  the  trachea. 

Fig.  252. — On  the  Left  Side  there  are  Two  Parathyroid  Glands,  while  on  the  Right  only  One  Large 
Gland  is  to  be  found. 

Fig.  253. — On  the  Right  Side  the  Condition  of  the  Parts  (B)  is  Practically  Normal;  on  the  left  side, 
however,  the  thyroid  lobe  (C)  is  almost  completely  atrophied,  but  the  parathyroids  (A,  A)  are  found 
about  in  their  usual  positions. 


In  cases  where  the  thyroid  has  been  removed  or  the  thyroid  secretion  has 
been  much  diminished,  a  certain  set  of  symptoms  follow  which  are  known  by 
the  name  of  myxedema — cachexia  strumipriva,  or  cretinism. 

The  first  changes,  in  this  condition,  manifest  themselves  in  the  nutrition. 
All  metabolic  changes  are  incomplete,  the  connective  tissues  remain  in  the 
embryonic  condition.  The  jjatient's  hair  falls  out;  there  is  little  expression 
owing  to  the  obliteration  of  the  lines  of  the  face;  the  skin  becomes  swollen  and 
inelastic,  diy,  and  harsh;  the  weight  of  the  body  increases;  the  features  become 
coai^se,  the  nose  and  lii)s  being  larger  than  usual;  etc.  The  nervous  system  is 
affected ;  there  are  twitchings,  tremors,  and  spasms  in  thyroidectomized  animals. 
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The  pulse  is  slow,  and  patients  want  to  sleep  a  good  deal.    In  operating  it  is 
well  to  leave  some  thyroid  behind,  to  prevent  the  condition  described  above. 

Where  there  is  excess  of  thyroid  the  symptoms  are  quite  different :  metabolism 
is  increased,  and  in  the  urine  there  are  great  quantities  of  urea,  phosphates,  and 
chlorides.  The  patient  gets  thinner;  the  nervous  symptoms  are  indicated  by 
tachycardia,  and  by  the  fact  that  the  patient  is  excitable,  irritable,  and  sleeps 
less.  If  too  much  thyroid  extract  has  been  given  internally  there  are  often  acute 
symptoms,  such  as  headache,  nausea,  and  vomiting. 

There  is  some  close  relation  between  the  sexual  functions  in  the  female  and 
the  thyroid,  for  the  thyroid  enlarges  during  menstruation  and  pregnancy  and 
atrophies  after  the  menopause.  In  old  age  there  is  marked  atrophy  of  the 
thyroid  and  it  has  been  suggested  that  this  has  some  influence  on  senility.  It  is 
said  that  pregnant  animals  who  have  but  little  thyroid  develop  an  insidious 
kidney  disease  which  results  in  con\iilsions  and  in  coma,  not  relieved  by  thy- 
roidin.  Pregnant  animals  need  a  larger  thyroid  than  those  not  pregnant. 
(Lange  )  Blum  found  in  the  dog  that  thyroidectomy  was  followed  by  albumin- 
uria and  sometimes  by  hsematuria.  The  writer  has  found  that  in  patients  who 
have  died  after  operation  for  Graves'  disease,  the  genital  organs  are  undeveloped, 
especially  the  breasts  and  uterus,  and  that  the  thymus  is  always  enlarged. 

According  to  ^loussu  the  function  of  the  thyroid  and  parathyroids  is  quite 
different.  Suppression  of  thyroid  functions  only  produces  chronic  symptoms, 
such  as  myxoedema,  while  removal  of  the  parathyroids  induces  acute  symptoms 
— tetany,  etc.  Welch  says:  "Removal  of  all  four  parathyroids  in  the  cat  causes 
a  rapidly  fatal  is.sue,  even  if  the  thyroid  remains  uninjured;  removal  of  three 
parathyroids  does  not  lead  to  death.  All  the  thyroid  and  some  parathyroids 
may  lead  to  death  if  only  one  parathyroid  remains."  Removal  of  the  thyroid 
in  young  animals  arrests  growth,  both  physical  and  mental,  and  in  human 
beings  who  are  cretins,  the  development  of  the  genital  organs  is  arrested  and  a 
condition  of  infantilism  prevails.     (See  also  Addenda  on  p.  400.) 

By  transplanting  a  portion  of  the  thyroid  to  other  parts  of  the  body  serious 
results  of  excision  may  be  ob\'iated.  A  certain  amount  of  the  gland  is  necessary 
to  produce  proper  metabolism;  the  amount  necessary  varies  greatly  with  dif- 
ferent individuals.  The  thyroid  stimulates  the  eUmination  of  nitrogen.  Baumann 
has  proved  that  pure  iodine  is  present  in  the  thyroid  as  an  organic  combination, 
iodothyrin,  and  this  preparation  can  now  be  obtained  mixed  ^^ith  milk  sugar 
and  is  given  instead  of  thyroid  gland  tissue  when  such  treatment  is  indicated. 

The  function  of  the  thyroid,  however,  is  still  a  much  disputed  question; 
some  look  upon  it  as  having  an  antitoxic  effect.  Blum  found  that  ninetj'-six  per 
cent  of  the  dogs  from  which  he  had  removed  the  thjToid  died  when  fed  on  meat, 
but  only  sixty  per  cent  died  when  they  were  fed  on  milk.  Dogs  which  were  going 
on  well  with  a  milk  diet,  when  fed  on  meat  developed  symptoms  of  athyreosis, 
and  hence  it  is  supposed  that  substances  formed  by  meat  in  the  gastro-intestinal 
tract  are  neutralized  by  the  normal  thyroid.  On  the  other  hand,  Oswald  says 
that  young  calves  have  no  iodine  in  their  thyroids,  and  hence  cow's  milk  con- 
tains thyroidin.  which  would  explain  the  different  effects  of  a  meat  and  a  milk 
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diet.    Some  hold  that  the  thyroid  is  a  secretory  organ  which  is  necessary  for  the 
metaboHsm  and  for  the  nourishment  of  the  system.     (Richardson.) 


Diseases. 

Goitre. — Synonyms:  French,  Goitre;  German,  Kropf;  Itahan,  Gozzo;  Eng- 
Hsh,  ^Yen  or  Derbyshire  Neck,  Bronchocele. 

Although  the  term  ''goitre"  was  first  applied  to  the  enlargement  of  any 
organ,  of  late  years  its  use  has  been  confined  to  enlargement  of  the  thyroid. 
Goitre  cr  bronchocele  occurs  endemically,  epidemically,  and  as  a  sporadic 
disease.  It  is  a  well-known  fact  that  goitre  occurs  more  frequently  in  some 
regions  than  in  others,  and  it  is  always  present  in  some  places,  even  the  animals 
being  affected.  When  it  is  endemic  then  cretinism  is  sure  to  exist.  It  is  endemic 
in  certain  places  in  nearly  every  country  in  the  world.  In  North  America  it  is 
very  common  in  French  Canada,  Hudson's  Bay,  the  New  England  States,  and 
Mexico. 

It  is  now  the  commonly  received  opinion  that  the  drinking  water  is  the  cause 
of  goitre.  Waters  from  definite  geological  formations  cause  it,  according  to 
some  (Bircher),  and  micro-organisms  introduced  with  the  drinking  water, 
according  to  others  (Luecke).    Drinking  from  certain  wells  (Kropf brunnen),  in 

some  districts  in  Germany,  is  known  to 
produce  goitre,  and  to  avoid  military 
service  it  is  the  habit  of  men  to  drink 
constantly  from  these  wells  and  acquire 
a  goitre.  In  districts  where  goitre 
abounds  instances  are  known  where, 
when  the  water  supply  was  changed 
and  was  obtained  from  a  non-goitrous 
district,  the  percentage  of  goitrous 
children  fell  from  fifty-nine  to  eleven 
per  cent  in  ten  years. 

Lustig  and  Carle  experimented  with 
a  horse  and  produced  goitre  by  giving 
it  water  from  an  infected  well;  then 
later,  when  it  was  given  ordinary  water, 
the  lobe  returned  to  its  normal  size. 

Bacteriological  examination  of  water 
has,  so  far,  not  been  rich  in  results. 
Goitre  is  no  doubt  produced  by  a  spe- 
cific organism,  but  this  organism  has  yet 
to  be  found.  No  doubt,  some  individuals  are  more  disposed  to  give  it  lodgment 
and  encouragement  than  are  othei-s. 

Most  goitres  are  acquired,  though  some  are  congenital,  but  only  in  localities 
where  the  disease  is  endemic;  in  these  cases  the  thymus  is  also  enlarged  at 
the  same  time. 


Fig.  2,J4.     Lateral  Displacement  of  the  Trachea 
by  a  Large  Goitre.     (From  Demmo.) 
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^H  Goitre  is  far  more  common  in  females  than  in  males,  and  it  usually  first 
^^appears  about  the  period  of  puberty.  When  a  number  of  cases  occur  in  a  region 
where  goitre  is  endemic,  the  disease  is  said  to  be  epidemic.  Sporadic  goitre  is 
quite  different  from  the  endemic  form;  it  occurs  chiefly  in  young  chlorotic  girls 
and  may  have  something  to  do  with  menstruation.  Goitre  tends  to  enlarge 
during  menstruation  and  pregnancy,  and  it  is  said  that  sexual  excitement  pro- 
duces temporaiy  enlargement  of  the  thyroid:  it  is  also  claimed  that  defloration 
i;  always  accompanied  by  enlargement  of  the  thyroid  (Pratt)  and  that  a  woman's 
eck  is  always  larger  immediately  after  marriage;  this  enlargement  being  held 
ty  some  Ea.stern  nations  to  be  a  proof  of  \'irginity. 
During  febrile  diseases  goitre  may  diminish  in  size,  and  Luecke  states  that, 
where  there  is  a  marked  diminution  in  the  size  of  the  goitre,  with  emaciation, 
then  iodine  has  been  used  secretly  in  large  quantities.  Goitre  may  increase 
suddenly,  or  grow  slowly,  or  remain  stationary,  and  may  even  diminish  and 
disappear. 

The  enlargement  of  the  thyroid  ma}''  be  bilateral,  unilateral,  median,  or 
limited  to  a  portion  of  the  gland.  In  some  cases  the  enlargement,  though  quite 
imperceptible,  owing  to  the  fact  that  it  is  confined  behind  the  sternum,  may 
cause  great  distress;  in  other  cases  the  tumor  is  quite  free  and  is  called  a  ''wan- 
dering goitre."  It  may  extend  as  high  as  the  submaxillary  region  or  as  low  as 
the  arch  of  the  aorta.  The  gland  usually  moves  with  respiration.  Goitre  may 
grow  to  immense  size,  being  in  some  cases  larger  than 
the  patient's  head,  and  may  hang  down  well  over  the 
chest.  AMiere  one  lobe  alone  is  affected  it  is  usually 
the  right. 

Diagnosis,  axd  the  Effects  Produced  by  Press- 
ure OF  AX  ExL.\RGED  Thyroid. — The  diagnosis  of 
goitre  is  not  usually  a  matter  of  great  difficulty,  and 
it  is  only  in  anomalous  cases  that  any  doubt  may  exist. 
The  facts  that  the  tumor  is  situated  in  front  of  thi 
trachea  and  on  the  sides  of  the  larjmx,  and  that  on 
swallowing  it  moves  with  the  larynx,  are  important 
and  significant :  yet  the  writer  has  known  of  cases  in 
which  the  swelling  was  mistaken  for  sarcoma,  aneu- 
rysm, etc.  The  usual  trouble  caused  by  a  growing 
goitre,  other  than  that  existing  in  Graves'  or  Base- 
dow''s  disease,  is,  first,  breathlessness  on  exertion,  due 
possibly  to  pressure  on  the  trachea;  and  this  supposi- 
tion can  be  confirmed  or  contradicted  by  larjmgoscopic  examination.  The 
trachea  may  be  compressed  laterally  (Fig.  254)  or  antero-posteriorly ;  if  bilat- 
erally, the  trachea  ?.ssumes  a  knife-like  shape  (Fig.  255) ;  if  antero-posteriorly, 
it  appears  of  ribbon  shape.  In  other  cases  there  may  be  a  circular  constriction 
of  the  trachea  (Figs.  256  and  257) ;  in  such  a  case  the  gland  would  of  course 
surround  the  trachea.  The  trachea  may  be  pushed  to  one  side  or  the  other, 
carrying  the  lan^nx  with  it. 


Fig.  255. — Bilateral  Com- 
pression of  the  Trachea. 
(From  Demme.) 
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Again,  the  trachea  may  undergo  degeneration  and  softening,  and  Rose 
declares  that  kinking  of  a  softened  trachea  may  be  the  cause  of  sudden 
death. 

In  carcinoma  of  the  thyroid  there  may  be  infiltration,  not  only  of  the  trachea 
but  also  of  the  oesophagus.  Pressure  on  the  oesophagus  is  not  uncommon,  and 
causes  difficulty  in  swallowing,  but  is  not  as  dangerous  as  when  the  goitre  presses 
on  the  trachea.  In  some  cases  the  tumor  pushes  itself  out  between  the  oeso- 
phagus and  the  trachea  and  thus  causes  a  displacement  of  the  gullet.  In  one  of 
the  writer's  cases — that  of  an  immense  left-sided  goitre  in  a  woman  aged  sixty- 


FiG.  256. — Case  of  Circular  Goitre.  (Cystico-coUoid  goitre,  with  struma  Gravcsiana  coUoides.) 
(Montreal  General  Hospital.)  The  patient,  aged  sixteen,  manifested  tachycardia  and  nervousness, 
with  dyspnoea ;   there  was  no  exophthalmos.     Removal  of  the  entire  gland;   recovery. 

two — the  only  symptom  was  difficulty  in  swallowing,  and  at  the  operation  it 
was  found  that  the  oesophagus  was  pushed  outward,  passing  downward  to  the 
left  of  the  tumor,  and  was  much  elongated  and  stretched  in  the  process.  This 
was  a  case  of  retro-tracheal  goitre.     (Figs.  260  and  265.) 

Constriction  of  the  gullet  is  most  likely  to  occur  in  cases  of  inflammation  of 
the  goitre  or  in  malignant  disease  of  the  gland.  Displacement  of  the  arteries 
is  very  common,  and  they  may  be  much  enlarged.  The  veins  are,  as  a  rule, 
much  distended,  owing  to  obstruction  to  the  flow,  of  venous  blood  to  the  heart. 
(Figs.  258  and  259.)  The  goitre  may  affect  the  recurrent  laryngeal  nerves, - 
causing  paresis  by  pressure.     If  the  pressure  be  long  continued,  atrophy  may 
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^^pike  place.    The  nen-e  may,  according  to  \\  oelfler,  become  in  some  cases  ad- 
^nerent  to  the  capsule  and  much  thickened. 

Sy.mptoms. — A  goitre  may  exist  in  an  individual  and  yet  be  unnoticed  until 
the  patient's  attention  is  drawn  to  it  by  the  fact  that  the  collar  band  is  getting 
too  tight  or  by  noticing  a  fulness  in  the  neck  while  looking  at  hei*self  in  the  glass. 
Many  patients  have  had  their  attention  drawn  to  the  increased  size  of  the  neck 
by  their  friends. 

Symptoms  Resulting  from  Pressure  on  the  Trachea. — When  going  upstairs,  or 

walking  quickly,  the  patient  notices  a  great  shortness  of  breath,  and  when  the 

ghtest  cold  is  contracted  there  is  difficulty  in  breathing.     Again,  whenever 


Fig.  257. 


-Photograph  of   the  Same  Patient    (Fije;.  256),  a  Week  after  the  Operation. 
General  Ho.spital.) 


(Montreal 


any  exertion,  such  as  carrying  weights,  rapid  walking,  stooping,  etc.,  is  made, 
stridor  is  developed.  With  inspiration  there  often  is  whistling.  Some  patients 
often  have  severe  attacks  of  suffocation,  while  others,  even  with  veiy  large 
goitres,  manifest  very  few  symptoms,  not  even  stridor  to  any  marked  degree. 
Sudden  attacks  of  dyspnoea  may  occur  from  very  simple  causes,  such  as  swallow- 
ing food  the  wrong  way,  a  slight  catarrh,  etc.  Such  a  cause  may  produce  oedema 
of  the  glottis  and  thus  suddenly  terminate  the  life  of  the  patient. 

Symptoms  Resulting  from  Pressure  on  the  Nenes. — The  dyspnoea  may  he 
caused  by  paralysis  of  the  recurrent  laryngeal  nerv^e,  and  may  come  on  quite 
suddenly  from  slight  increase  of  the  tumor  due  to  hemorrhage  into  its  substance 
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or  to  sudden  congestion.     The  abductor  muscles  are  first  paralyzed — strumic 
asthma  is  the  name  given  to  such  cases. 

On  laryngoscopic  examination  it  is  q.uite  common  to  find  paralysis  of  one 
vocal  cord;  rarely  are  both  paralyzed.  When  one  cord  is  paralyzed  it  is  com- 
pensated for  by  the  cord  of  the  other  side  moving  over  to  the  affected  side,  and 
very  little  change  will  be  noticed  in  the  voice,  except  that  the  patient  tires  easily 
on  talking.  When  both  cords  are  paralyzed  the  patient  is  voiceless  and  is  com- 
fortable only  when  perfectly  quiet. 

Paralysis  of  the  abductor  muscles  is  :a  most  serious  condition  and  causes 
severe  attacks  of  dyspnoea.     Expiration  is  quiet,  but  inspiration  is  difficult 

owing  to  the  aspiration  of  the 
cords.  In  one  case  operated 
on  by  the  writer,  where  there 
was  paralysis  of  the  left  cord, 
a  portion  of  the  right  nerve 
was  accidentally  seized  during 
a  spurt  of  bleeding  and  im- 
mediately inspiration  was 
whistling  and  very  difficult, 
while  expiration  was  easy. 
Tracheotomy  had  to  be  per- 
formed. The  tube  was  re- 
moved in  a  week,  and  at  the 
end  of  two  weeks  the  patient 
was  discharged  with  as  good 
a  voice  as  before  operation. 
It  is  not  uncommon,  in  large 
goitres,  to  see  the  cords  act- 
ing sluggishly,  and  in  other 
cases  a  more  pronounced  de- 
gree of  paresis,  which  disap- 
pears on  removal  of  the  tumor. 
When  one  cord  is  paralyzed  it 
is  usually  the  one  opposite  to 
the  side  on  which  the  thyroid  tumor  is  largest.  If  the  paralysis  is  due  to  press- 
ure only  and  no  atrophy  of  the  nerve  has  taken  place,  the  function  of  the 
nerve  is  completely  or  partially  restored  after  operation.  In  some  cases  the 
pressure  produces  merely  irritation  of  the  nerve;  this  is  the  cause  of  spasmodic 
fits  of  coughing,  especially  when  the  patient  undertakes  any  unusual  exertion. 
The  vagus  is  rarely  affected,  and  when  this  occui's  there  is  said  to  be  slowing 
of  respiration.  (Bruberger,  Pinner.)  The  sympathetic  is  occasionally  involved. 
Irritation  causes  dilatation  of  the  ])upil  and  paralysis  contraction  and  narrow- 
ing of  the  palpebral  slit.  The  writer  has  never  seen  the  hypoglossal  affected, 
though  cases  are  reported. 

The  severest  sym])toms  are  not  always  connected  with  the  largest  goitres. 


Fig.  258. 


-Veins  in  Connection  with  Enlarged  Thyroid. 
(From  Woelfler.) 
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[Some  veiy  large  pendulous  goitres  give  no  trouble,  except  from  their  size  and 
weight,  whilst  others,  quite  small,  situated  deeply  beneath  the  sternum  or 
behind  the  phaiynx,  cause  much  trouble.  Circular  goitres  also,  as  well  as  the 
retrosternal  variety,  even  those  which  are  quite  small,  are,  when  suddenly 
enlarged  by  hemorrhage  or  by  inflammation,  the  cause  of  severe  symptoms. 
Woelfler  gives  the  symptoms  as  follows :  pain  on  swallo\\-ing,  arrest  of  soUd  and 


Fig.  259. — Photograph  of  a  Patient  in  whom  the  Goitre  Caused  Venous  Obstruction.     (Original.) 

semisoUd  food  so  that  only  hquids  can  be  taken,  and,  in  some  cases,  the 
arrest  of  swallowing  altogether. 

Circulatory  Disturbances. — Circulator}^  disturbances  are  not  uncommon. 
They  may  be  due  to  obstructed  breathing  or  to  direct  pressure  on  the  blood- 
vessels. Dilatation  of  the  veins  of  the  neck  over  the  tumor,  and  even  on  the 
chest  below  the  tumor,  is  seen.  These  veins  may  become  tortuous  and  varicose, 
and  may  reach  a  large  size. 

In  many  cases  simple  goitre  may  develop  into  Graves'  or  Basedow's  disease, 
for  in  many  cases  there  are  all  the  s}Tnptoms  of  this  disease  except  the  ex- 
ophthalmos.    (Figs.  261  and  262.)     Tachycardia  is  a  very  connnon  symptom, 
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and  so  also  are  dyspnoea,  attacks  of  palpitation  and  breathlessness,  tremor,  and 
emaciation.  In  fact,  any  simple  goitre  may  eventually  develop  into  Graves' 
disease.  Tachycardia  may  be  produced  by  difficulties  in  breathing.  Obstruc- 
tion to  respiration  causes  increased  pressure  on  the  veins,  especially  the  jugular, 
and  this  is  followed  first  by  dilatation  of  the  fight  auricle  and  then  by  dilatation 
and  hypertrophy  of  the  right -ventricle.  (Rose,  •Woelfler.)  As  the  obstruction 
to  the  flow  of  blood  increases,  cyanosis  becomes  more  marked.  This  may  be 
produced  by  pressure  on  the  veins  or  the  cardiac  nerves,  and  may  Idc  followed 


Fig.  260. — Large  Cystico-Colloid  Growth  of  the  Left  Lobe  of  the  Thyroid,  Growing   B(>tween  the 
Trachea  and  the  CEsophagus,  the  Latter  being  External  to  the  Tumor.     (Original.) 


by  cedema  of  the  mouth  and  even  of  the  upper  extremity.  Pal})itation,  ir- 
regular [)ulse,  and  fainting  attacks  may  ensue,  and  the  end  may  come  suddenly. 

The  consistence  of  goitre  varies  greatly  in  the  same  case.  In  the  adeno- 
matous form  the  goitre  is  usually  soft  and  doughy.  Some  goitres  arc  very 
hard,  and  if  a  cyst  forming  a  part  of  the  tumor  be  very  full  of  fluid  it  may 
convey  the  impression  that  the  goitre  is  of  the  hard  variety.  Old  goitres  may 
be  very  hard  and  may  have  a  calcareous  shell  about  them. 

Complications. — There  may  be  severe  hemorrhages  into  cysts.    The  writer 
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has  known  this  to  occur  as  the  result  of  straining  and  vomiting,  or  of  sea-sickness. 
The  cysts  themselves  may  mpture  and  blood  may  flow  into  neighboring  parts. 
Rupture  of  a  cyst  into  the  trachea  or  laiynx  has  led  to  a  fatal  termination  from 
suffocation.  Inflammation  of  the  thyroid  is  an  accident  which  may  occur. 
trumitis  is  inflammation  of  an  already  enlarged  gland,  while  inflammation  of 
the  nonnal  thyroid  is  called  thyroiditis.  These  inflammations  may  occur  as  the 
result  of  typhoid  fever.  Of  course,  in  general  infection  the  thyroid  may  be 
affected  like  anv  other  organ.      Inflammation  of  the  gland  may  end  in  resolu- 


FiG.  261.  Fig.  262. 

Fig.  261. — Verj-  Larg?  Cystico-Colloid  Goitre  in  which  Sjinptoms  of  Graves'  Disease  were  Com- 
mencing.    (Original. ) 

Fig.  262. — Pliotograph  of  the  Same  Patient  (Fig.  261),  Showing  Scar  of  the  Incision  Employed 
in  Removing  the  Tumor.     (Original.) 

tion,  abscess,  or  gangrene.  Abscess  is  the  usual  result,  and  early  opening 
almost  invariably  terminates  favorably. 

Abnormal  Goitres. — A  goitre  may  be  abnormally  movable,  rising  and  falling 
noticeably  during  respiration,  and  sometimes  being  much  above,  at  other  times 
below,  the  episternal  notch.  These  are  called  "floating  goitres,"  "diver  goitres," 
etc.    Kocher  has  named  this  condition  "thyroptosis." 

Circular  goitres  are  those  in  which  the  transvei^se  measurement  is  greater 
than  the  vertical.  The  two  upper  homs  may  project  upward  and  backward, 
so  that  they  almost  meet  and  surround  the  trachea  and  oesophagus.  In  these 
cases  difficulty  in  swallowing,  as  well  as  diflficulty  in  speaking,  is  common. 

Should  the  comua  grow^  downward  as  well  as  upward,  then  we  have  a  tubular 
goitre. 
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A  goitre  may  be  without  an  isthmus,  or  may  consist  of  one  lobe  only. 

A  pyramidal  process,  extending  from  the  isthmus  or  from  one  lobe  to  the 
hyoid  bone,  is  not  uncommon.  The  writer  has  seen  one  case  where  the  gland 
surrounded  the  trachea  and  oesophagus,  passing  between  the  latter  and  the 
vertebral  column.  In  this  case  the  arteries  were  anomalous,  and  on  the  left  side 
only  was  there  an  inferior  thyroid.  There  were  accessory  thyroid  glands  above 
each  superior  cornu. 

Accessory  Thyroids. — Accessory  thyroids  are  not  uncommon.  They  consist 
of  small  detached  portions  of  gland  usually  in  the  embryonic  stage,  and  may 
be  found  anywhere  from  the  base  of  the  tongue  to  the  arch  of  the  aorta.  They 
may,  or  may  not,  be  connected  with  the  main  gland  by  bands  of  fibrous  tissue. 


Fig.  263.  Fig.  264. 

Figs.  266  and  264. — Case  of  Congenital  Goitre;  side  and  front  views.     (Author's  case.) 

Inferior  accessory  thyroids,  which  are  intrathoracic,  always  develop  from  the 
isthmus.  Retroclavicular  and  posterior  accessory  thyroids  usually  develop  from 
the  lateral  lobes.  The  intrathoracic  goitres  may  be  of  large  size  and,  on  the 
side  where  one  of  these  accessory  goitres  exists,  the  normal  lateral  lobe  may  be 
absent.  No  doubt,  accessory  thyroids  in  the  line  of  the  thyro-glossal  duct  are 
derived  from  that  source. 

Many  cases  of  thyroid  tumors  at  the  base  of  the  tongue  are  reported;  they 
are  derived  from  the  pyramidal  process  or  the  lingual  duct.  Sometimes  they  are 
of  large  size  and  their  removal  is  very  difficult;  hemorrhage  is  often  profuse. 
If  pedunculated,  these  tumors  may  be  removed  with  a  cauteiy.  The  diagnosis  of 
these  growths  is  very  obscure  and  they  may  be  mistaken  for  gummata.  E.  Paton, 
of  London,  reports  a  case  of  accessory  thyroid  gland  in  the  floor  of  the  mouth. 

Thyroid  tissue  has  been  found  within  the  trachea  at  its  junction  with  the 
larynx — a  very  rare  condition.  A  goitre  has  been  occasionally  found  between 
the  oesophagus  and  the  vertebral  column.    Difficulty  in  swallowing  is  a  prom- 
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inent  symptom  in  such  cases.    Beneath  the  skin  of  the  chest  have  been  found 
cysts  which  communicate  with  cystic  goitres. 

The  most  common  situation,  however,  for  accessory  thyroids,  is  in  the  neigh- 
borhood of  the  greater  comua  of  the  hyoid  bone.  When  the  thyroid  is  goitrous 
these  accessory  glands  are  very  likely  to  be  so  also,  and  occasionally  thej^  may 
enlarge  separately  and  pro- 
duce tumors  of  consider- 
able size. 

Congenital  Goitre.  — 
Congenital  goitre  is  not  un- 
common in  goitrous  districts 
and  occurs  sporadically  in 
other  places.  It  may  be 
an  obstacle  to  normal  labor 
by  causing  extension  of 
the  head.  Pressure  on  the 
tumor  during  parturition 
has  caused  death  from 
asphj-xia,  and  cases  have 
been  reported  where  the 
tumor  was  large  enough 
to  render  labor  practically 
impossible. 

Demme  (Gerhard's 
"Handbuch  der  Kinder- 
krankheiten,"  Bd.  III.. 
1879)  has  reported  642 
cases  of  goitre  in  infants 
and  children,  and  37  of 
these  occurred  before  the 
age  of  one  month  and  59 
at  ages  vaiying  from  two  to  twelve  months.  In  53  cases  the  goitre  was  con- 
genital. It  is  more  frequent  in  females,  and  sometimes  is  located  on  one  side 
only,  usually  the  right. 

Congenital  goitre  may  be  of  all  the  usual  forms,  but  generally  consists  of  a 
unifonn  enlargement  of  the  whole  gland,  the  right  lobe  usually  being  larger  than 
the  left.  The  swelling  may  extend  from  the  lower  jaw  to  the  sternum.  A  few 
days  after  birth  the  tumor  decreases  spontaneously  and  rarely  remains  as  a  per- 
manent enlargement.  The  mother  may  have  enlargement  of  the  thyroid,  as 
in  the  case  illustrated.     (Figs.  263  and  264.) 

This  case,  for  the  notes  of  which  I  am  indebted  to  Dr.  Little,  of  the  ^Montreal 
Maternity  Hospital,  occurred  in  a  male  infant,  and  was  the  cause  of  difficult 
labor.  For  some  days  after  birth  the  tumor  seemed  to  increase,  and  at  one 
time  tracheotomy  was  contemplated.  However,  after  a  week  the  swelling  began 
to  subside,  the  left  side  more  rapidly  than  the  right,  and  at  the  end  of  fourteen 


Fig.  265. 


Photograph  of  the  Patient  Shown   in  Fig.  260  Ten 
Days  after  Operation.     (Original.) 
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days  the  right  lobe  had  diminished  by  half  and  the  left  was  no  larger  than  a  bean. 
The  size  of  the  goitre  at  birth  was:  right  lobe  3.5  cm.  broad  and  o  cm.  long; 
left,  3.25  cm.  broad  and  4  cm.  long. 

From  the  rapidity  with  which  the  tumor  diminishes  in  size  and  disappears, 
it  is  supposed  that  the  swelling  is  due  simply  to  an  acute  hypersemia,  but  it  is 
said  that  in  some  cases  there  is  also  hyperplasia,  with  increase  in  the  number 
and  enlargement  of  the  follicles,  and  with  cyst  formation.  The  thymus  in  these 
cases  is  also  enlarged. 


Fig.  266. — Encysted  Adenoma  of  the  Thyroid.     (Original.) 


Classification  of  Goitres. — It  is  very  difficult  to  classify  the  various  forms 
of  benign  goitres.    The  following  classification  is  one  that  is  clinically  useful: — 

1.  Adenomata,  (a)  simple,  (6.)  foetal. 

2.  Cystico-colloid  goitres. 

3.  Cystic  goitres. 

4.  Hyperplastic  goitres. 

5.  Vascular  goitres. 

1.  Adenomata. — (a)  Simple  adenomata  are  the  most  common;  stmcturally 
they  represent  merely  an  exaggeration  of  the  normal  thyroid.  The  vesicles  filled 
with  colloid  are  larger  and  the  epithelium  is  flat  or  cuboidal.  Adenomata  are 
more  often  confined  to  one  lobe,  usually  the  right,  but  sometimes  th(>  whole 
gland  is  involved.  The  adenoma  may  again  form  a  distinct  tumor  which  is  sur- 
rounded by  a  capsule.    These  tumors  may  be  multiple. 
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are  few  vesicles  and  little  colloid.  The  cells  fill  up  the  vesicles  and  are  columnar 
in  character.  These  adenomata  are  usually  provided  "^ith  a  capsule  and  are 
quite  distinct  from  the  rest  of  the  thyroid. 

2.  Cystico-coUoid  Goitres. — This  form  may  be  regarded  as  a  degeneration  of 
the  foregoing.  A  cyst  is  fonned  in  an  adenoma  by  a  sudden  increase  of  the 
colloid  in  one  or  more  vesicles.  The  pressure  pushes  aside  or  ruptures  adjoining 
vesicles  and  cysts  are  the  result. 

The  tumor  is  formed  of  colloid 
growths  viith.  cysts.     (Fig.  260.) 

3.  Cystic  GoiVres.— Sometimes 
a  cyst  attains  a  large  size  and 
takes  up  the  whole  tumor. 
(Figs.  267  and  270.)  Some- 
times there  are  several  cysts. 
Their  contents  may  be  clear  or 
tinged  with  blood,  ^^^len  a  cyst 
suddenly  enlarges  this  is  prob- 
ably due  to  a  hemorrhage,  as  a 
result  of  which  the  sac  becomes 
filled  with  blood;  in  fact,  it 
sometimes  happens  that  the  cyst 
is  the  product  of  a  hemorrhage. 
These  goitres,  as  a  laile,  are  not 
vascular.  The  cyst  wall  may 
become  quite  fibrous  in  charac- 
ter, and,  if  it  lasts  many  yeai*s. 
lime  salts  are  deposited  in  it  and 
large  calcareous  plates  may  be 
fomicd.  The  writer  has  occasion- 
ally seen  the  whole  cyst  wall  con- 
verted into  a  single  calcareous 
mavss. 

4.  Hyperplastic  Goitres. — This 
form  is  seen  in  cases  of  true  Graves'  disease.  There  is  a  great  development 
of  epitheHum,  which  is  always  of  the  cylindrical  variety.  (Fig.  271.)  This 
epithelium  sometimes  forms  papillarj'  excrescences  in  the  lumen  of  the  vesicles, 
which  latter  do  not  contain  colloid  material,  but  rather  a  clear  fluid.  (Kocher.) 
The  gland  is  veiy  vascular  and  there  is  great  capillaiy  hypersemia.  (Sections 
of  normal  infantile  and  adult  thyroids  are  shown  in  Figs.  268  and  269.) 

5.  Vascular  Goitres. — There  is  no  true  fomi  of  vascular  tumor  of  the  thyroid. 
In  the  cases  to  which  the  term  ''vascular  goitres''  is  applied,  there  is  an  hyper- 
trophy of  all  the  blood-vessels;  the  whole  gland  is  swollen  and  there  are  a  thrill 
and  a  systolic  bmit.  The  tumor  is  soft.  It  is  really  an  early  stage  of  Graves' 
disease,   for  there  are  tachycardia  and  tremor  and  often  ocular  symptoms. 

VOL.  VI. — 24 


Fig.  267. — Simple  Cystic  Tumor  of  the  Thyroid. 
(Original.) 
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Kocher  says  these  are  the  cases  which  can  be  treated  successfully  by  the  inter- 
nal use  of  iodine  or  phosphates,  and  in  which  a  radical  cure  by  operation  is 

particularly  favorable. 

Acute  Inflammation  of 
the  Thyroid.— This  is  not 
a  very  common  affection. 
The  normal  thyroid  seems 
to  have  considerable  power 
of  resisting  infection.  In- 
flammation is  much  more 
frequent  in  goitrous  cases. 
Contusions,  wounds,  and 
congestion  due  to  preg- 
nancy, etc.,  may  predispose 
to  such  inflammation.  In 
many  of  the  fevers  and 
infective  affections  the 
gland  may  become  in- 
flamed; in  fact,  whenever 
there  is  a  general  infection 
metastases  may  occur  in 
the  thyroid.  When  a  meta- 
static inflammation  occure 


Fig.  268. 


-Section. of  Normal  Infantile  Tliyroid,  magnified  about 
1,000  diameters.      (Original.) 


in  a  previously  normal  thyroid  this  process,  as  already  stated  (page  364),  is 
called  thyroiditis;  and  when  it  occurs  in  a  goitre,  strumitis.  This  metastasis  may 
occur  in  typhoid,  scarlet 
fever,  puerperal  fever, 
pya:>mia,  pneumonia,  vari- 
ola, diphtheria,  malaria, 
and  also  in  acute  articular 
rheumatism.  The  Bacillus 
coli  even  has  been  found 
in  abscess  of  the  thyroid. 
The  symptoms  are  the 
usual  ones  of  inflammation 
— namely,  n^dness,  heat, 
swelling,  and  pain.  These 
are  often  v(>ry  acute,  and 
the  rapidity  of  the  swelling 
may  seriously  interfere 
with  respiration  and  de- 
glutition. The  inflamma- 
tion may  terminate  in 
resolution,    in    abscess,  or      ,,  „     .  ^  ,    . 

riG.  269. — Section  of  Normal  .\dult    J  livroid,   magnified  about 

even  in  gangrene.     There  i ,ooo  tiiamcter.-!.    (Original.) 
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may  in  some  cases  be  great  infiltration, .reaching  as  high  as  the  floor  of  the 
mouth.     In  some  cases,  again,  pus  has  perforated  the  trachea  and  has  caused 

death  by  sufi"ocation.  The 
oesophagus  has  also  been 
perforated.  The  gangre- 
nous cases  are  uncommon, 
but  when  they  exist  the 
symptoms  of  sepsis  are 
very  severe. 

In  acute  inflammation 
free  incision,  followed  by 
packing  of  the  wound,  is 
demanded.  If  pus  is  pres- 
ent it  should  always  be 
evacuated.  Both  Kocher 
and  Eiselsberg  report  the 
occuiTence  of  fatal  tetany  in 
cases  of  suppuration  of  the 
thyroid  gland.  In  Kocher 's 
case  the  tetany  developed 
after  half  a  suppurat- 
ing thyroid  had  been  re- 
moved. In  these  cases,  no 
doubt,  there  was  destruction  of  the  parathyroids.  Cases  of  myxa'dema  and  cre- 
tinism have  been  reported  as  a  result  of  destructive  inflammation  of  the  thyroid. 

Infective  Inflamma- 
tions of  the  Thyroid. 
—  Tuberculosis . — Tubercu- 
losis of  the  thyroid  occurs 
most  frequently  in  gener- 
alized miliary  tubercu- 
losis. Chiari  found  miliary 
tubercles  in  the  thyroid 
in  seven  per  cent  of  the 
cases  of  general  miliary 
tuberculosis.  Tuberculous 
nodules  may  develop  in 
the  thyroid  and  produce 
symptoms  of  pressure, 
von  Brims  reports  a  case 
of  paralysis  of  the  recur- 
rent laryngeal  ners'e  from 
this  cause.  Sometimes 
these  masses  may  be  mis- 

.    ^  p  .  .,  Fig.  271. — Section  of  a  Hvperpla-stic  Goitre,  magnified  about '" 

taken       for      true      goitre.  l.OOO  diameters.     (Original.) 


Fig.  270. — Section  of  a  Cystic  Thyroid,  magnified  about  1,000 
diameters.     (Original.) 
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Roger  and  Gamier  say  that  sclerotic  changes  of  the  thyroid  are  common  in 
chronic  phthisis. 

Syphilis. — In  the  early  stages  of  syphilis  the  thyroid  gland  may  markedly 
increase  in  size  in  sympathy  with  the  other  glands,  but  it  rarely  remains  per- 
manently enlarged.  Gummatous  deposits  are  not  common  and  occur  chiefly 
in  children.  In  adults  they  may  grow  so  rapidly  that  the  suspicion  of  malig- 
nancy may  be  excited,  but  treatment  by  potassium  iodide  quickly  clears  up 
the  diagnosis.  The  whole  gland  may  be  involved  and  cause  myxedema, 
which  yields  rapidly  to  antisyphilitic  treatment. 

Actinomycosis.— Actinomycosm  may  occur  through  metastasis  or  through 
extension  by  way  of  the  cervical  fascia.    Myxcedema  has  been  caused  by  it. 

Echinococcus  Disease. — Echinococcus  disease  of  the  thyroid,  though  very 
rare,  occasionally  occurs.  As  the  cyst  enlarges,  difficulty  of  breathing  results. 
These  cases,  according  to  Henle,  have  never  been  diagnosed  before  operation. 
Infection  takes  place  through  the  circulation  or  directly  through  a  wound. 
Free  incision  is  the  only  treatment.  Fatal  cases,  due  to  the  perforation  of  the 
trachea  when  the  cyst  was  comparatively  small,  have  been  recorded.  These 
cases  may  be  confounded  with  those  of  cystic  goitre,  but,  even  when  small,  the 
tumor  may  give  rise  to  symptoms,  while  in  goitre  this  does  not  usually  occur. 
If,  when  the  cyst  is  tapped,  a  limpid  colorless  fluid  is  evacuated,  our  suspicions 
may  be  aroused,  and,  if  booklets  are  found,  diagnosis  will  be  assured.  But 
cysts  of  the  thyroid  are  now  rarely  tapped  or  aspirated,  enucleation  being  the 
more  common  method  of  removal. 

Benign  Tumors  of  the  Thjrroid. — These  are  rare,  if  we  exclude  the  adenomata 
seen  in  goitre.  Fibromata  and  lipomata,  though  rare,  have  been  noticed  in 
the  thyroid. 

Malignant  Tumors  of  the  Thyroid. — Malignant  disease  of  the  thyroid  is 
not  a  very  uncommon  affection  in  goitrous  districts,  for  malignant  disease  is 
more  likely  to  attack  goitrous  than  normal  thyroids.  (Fig.  272.)  In  an  experience 
of  twenty  years  the  writer  has  seen  perhaps  a  dozen  malignant  tumors  of  the 
thyroid  and  has  operated  on  seven. 

Sarcoma. — Sarcoma  of  the  thyroid  is  less  common  than  carcinoma.  In  7,700 
autopsies  Chiari,  of  Prague,  found  11  cancers  and  5  sarcomata  of  the  thyroid, 
whereas  Limacher,  of  Berne  (a  goitrous  district),  found,  in  7,461  autopsies, 
44  carcinomata  and  38  sarcomata.  Tanchon  found,  among  9,118  cases  of  cancer, 
only  8  in  the  thyroid.  It  is  often  very  difficult  to  determine,  from  an  histological 
examination,  whether  the  case  is  one  of  cancer  or  one  of  sarcoma  of  the  thyroid, 
much  more  difficult  than  when  these  diseases  occur  in  other  parts  of  the  body. 

Sarcoma  grows  more  rapidly  than  carcinoma,  and  is  seen  more  often  in  young 
individuals.  It  is  rare  that  a  patient  with  sarcoma  lives  more  than  a  year. 
Death  is  commonly  due  to  infiltration  and  subsequent  compression  of  the  trachea 
and  oesophagus.  The  growth  of  a  sarcoma  is  very  rapid.  The  right  lobe  is  the 
one  usually  affected.  Operation  is  successful  only  in  very  early  cases  where 
the  surrounding  parts  have  not  been  involved.  In  all  cases  sarcoma  is  extremely 
malignant.    Morf  reports  that  in  forty-five  per  cent  of  the  cases  metastases 
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were  present.     The  cen-ical   lymph  nodes  seem  to  be  involved  as  early  as 
in  cancer. 

Carcinoma. — As  is  the  case  in  other  parts  of  the  body,  cancer  of  the  thjToid 
usually  develops  in  pei"sons  past  middle  life.     (Fig.  273.)    The  form  commonly 


Fig.  272. — Malignant  Disease  of  the  Thyroid.  Presenting  Itself  as  a  Tumor  in  the  Anterior  Left 
ftteral  Aspect  of  the  Neck.     Recurrence  in  the  lung  eight  months  after  the  removal  of  the  primary 
(Author's  Case.) 

seen  is  that  of  adeno-carcinoma  or  alveolar  carcinoma.     Epithehoma  is  rare, 

Eis  scirrhus. 
Carcinoma  of  the  thyroid  often  commences  as  a  small  nodule  which  gradually 
creases  in  size;  or  it  may  involve  one  lobe,  or  the  whole  gland. 
Symptoms  and  Col-rse  of  the  Dise-\se. — Pain  is  an  early  symptom  of 
"^lignant  di.sease  of  the  thyroid,  and  the  growth  rapidly  infiltrates  the  tissues, 
the  lower  cer\acal  lymph  nodes  being  early  involved.     Difficulty  in  swallowing 
^^^iid  breathing  soon  appears,  and  the  increasing  pressure  on  the  veins  causes 
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oedema  and  later  thrombosis.  The  involvement  of  the  nerves  may  cause  neu- 
ralgia. The  capsule  is  involved  early  and  soon  afterward  the  infiltration  tends 
to  produce  fixation  of  the  tumor.  The'  trachea  may  be  perforated  at  a  point 
two  or  three  inches  below  the  cricoid.  .     . 

The  duration  of  cancer  of  the  thyroid  varies  much,  some  cancers  growing 
very  rapidly,  while  others  take  years  before  the  fatal  ending  arrives.     The 


Fig.  273. — Carcinoma  of  the  Thyroid;  recurrence  in  hing  witliin  a  year  after  removal.       (Original.) 

rapidly  growing  ones  kill  by  infiltration,  hemorrhage,  suppuration,  etc.  Metas- 
tases are  common  and  are  histologically  much  the  same  as  the  original  tumor, 
though  sometimes  these  metastases  look  like  normal  thyroid  glands.  Some  of 
the  metastases  have  been  removed  and  this  removal  has  be(Mi  followed  by  tetany. 
It  is  possible  that  the  parathyroids  have  been  involved  in  this  metastasis,  and 
have  thus,  when  they  were  removed,  produced  post-operative  tetany.  Metas- 
tases have  b(H'n  reported  in  the  frontal  bone,  lower  jaw,  lungs,  etc.  The  idea 
of  Cohnheim  that  benign  adenomata  may  form  metastases  has  been  disi)roved 
by  von  Recklinghausen,  who  claims  that,  in  these  eases  associated  with  metas- 
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tases,  the  disease  is  always  malignant.  Bloodgood's  recommendation,  that  every 
asymmetrical  enlargement  of  the  thyroid  in  individuals  over  thirty  should  be 
removed,  seems  to  me  to  be  excellent.  The  adoption  of  the  plan  would  lead  to 
the  removal  of  carcinomata  of  the  thyroid  at  periods  when  clinically  they  cannot 
be  differentiated  from  cysts  or  adenomata.  Kocher  has  observed — and  the 
writer  can  substantiate  his  statement — that,  if  a  patient  has  suffered  from  a 
simple  goitre  for  many  yeai-s,  a  sudden  enlargement  may  indicate  the  possibility 
of  malignant  disease,  and  he  advises  that,  in  such  a  case,  operation  should  be 
immediately  undertaken. 

Treatment. — Early  and  complete  removal  is  the  only  treatment.  "When 
infiltration  has  taken  place,  treatment  is  of  little  avail.  Should  the  capsule 
not  be  involved,  the  results  may  be  good.  In  only  one  case  has  the  writer  seen 
a  cure,  and  this  was  in  a  patient  with  a  slow-growing  scirrhus  of  the  thyroid. 
The  case  was  operated  on  three  times.  The  last  time  most  of  the  structures  on 
the  right  side  of  the  neck  were  removed,  viz.,  the  sterno-mastoid  muscle,  the 
jugular  vein,  and  the  vagus  neiTc.  The  patient  has  now  remained  well  for  six 
and  one-half  years  (1909).  After  the  second  operation,  however,  she  developed 
myxedema,  and  in  consequence  she  now  has  to  be  constantly  fed  with  thyroid. 
There  never  was  any  suspicion  of  tetany  in  this  case. 

Exophthalmic  Goitre.— Syxoxyms:  Parry's  disease,  1825;  Graves'  disease, 
183.');  Basedow's  Disease,  1840;  Morbo  di  Flajani. 

The  treatment  of  this  affection  by  operation  on  the  thyroid  is  a  compara- 
tively recent  procedure  and  its  usefulness  as  a  means  of  relieving  this  serious 
disease  is  not  yet  conceded  by  all.  In  many  cases  operation  is  contra-indi- 
cated, but  in  othei-s  operative  measures  result  in  complete  cure  or  great  im- 
provement. 

Tillaux  and  Rehn  first  suc<!essfully  treated  Graves'  disease  by  operation 
and  this  has  been  developed  later  by  von  Mikulicz,  Kroenlein.  Trendelenburg, 
Wolf,  and,  more  especially,  by  Kocher,  of  Berne. 

If  one  believes  the  theory  of  Moebius,  who  holds  that  this  disease  is  due 
to  excessive  secretion  and  absorption  of  thyroid  fluid,  then  removal  of  a  large 
part  of  the  thyroid  by  operation  is  a  most  logical  procedure.  It  is  said  that, 
in  some  ten  per  cent  of  cases  of  exophthalmic  goitre,  there  is  no  enlargement 
of  the  thyroid,  and  that,  in  many  cases,  it  is  not  marked  or  constitutes  only 
a  late  symi)tom.  The  author  has  found,  in  operating,  that  what  seemed  to 
be  a  very  small  thyroid,  in  a  patient  who  presented  other  well-marked  evidences 
of  Graves'  disease,  was  in  reality  of  large  size,  most  of  the  growth  being  be- 
low the  epistemal  notch.  Kocher  states,  in  his  lectures  on  ''The  Pathology  of 
the  Thyroid  Gland,"  given  before  the  Medical  Society  of  London,  1906,  that 
he  has  never  seen  a  severe  case  of  this  disease  without  an  alteration  in 
the  thyroid.     (See  Figs.  274  and  275.)    (See  also  Addenda  on  p.  400.) 

Etiology. — Graves'  disease  is  much  more  common  in  women  than  in  men 
and  occurs  usually  between  the  twentieth  and  thirtieth  years.  It  is  often 
preceded  by  worry,  fright,  some  severe  nervous  shock,  or  great  depression. 
Many  hold  that  it  is  a  nervous  disease,  while  others  (Horsley,  Moebius,  et  al.) 
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maintain  that  it  is  produced  by  hyperactivity  and  hypersecretion  of  the  thy- 
roid, and  that  the  same  condition  can  be  produced  artificially  by  feeding  a  per- 
son with  thyroid  extract.     In  many  cases  of  this  disease  there  is  a  greatly 

enlarged  thymus,  and  the  writer, 
in  one  fatal  case,  saw  very  much 
enlarged  adrenals  as  well. 

Symptoms.  —  Two  forms  of 
exophthalmic  goitre  are  seen,  the 
acute  and  the  chronic. 

The  acute  form,  where  death 
ensues  in  a  short  time,  is  not 
suitable  for  operation. 

The  chronic  form  is  of  two 
kinds:  (1)  Where  the  enlarge- 
ment of  the  thyroid  does  not 
]:!recede  symptoms  characteristic 
of  the  disease,  but  enlarges  con- 
comitantly with  the  development 
of  the  disease.  In  this  form  the 
sj^'mptoms  are  more  exaggerated 
and  exophthalmos  is  more  con- 
stant ;  operation  also  in  this  class 
of  cases  is  much  more  dangerous. 
(2)  Where  for  months  and  even 
years  a  gradual  enlargement  of 
the  thyroid  precedes  the  symp- 
toms of  the  disease.  In  these 
cases  the  symptoms  are  usually  less  severe,  and  operation  is  a  much  safer 
undertaking.     Kocher  calls  this  "struma  Gravesiana  colloides." 

The  chief  symptoms  in  the  chronic  form  are:  tachycardia,  tremor,  ema- 
ciation, and  excessive  nervousness,  with  enlarged  thyroid,  which  is  soft  and 
vascular  in  the  early  stages.  Exophthalmos  is  not  so  constant  a  symptom 
as  the  foregoing.  In  the  early  stages  there  is  often  rapid  swelling  of  the  thy- 
roid, with  dilatation  of  the  vessels  and  a  bruit  or  thrill.  There  are  several  signs 
present  even  when  there  is  no  exophthalmos: — (i)  Graefe's  sign— that  is,  when  the 
eyeball  moves  downward  the  upper  lid  does  not  follow,  as  it  does  in  health; 
(ii)  Moebius'  sign,  a  lack  of  convergence  of  the  two  eyes  without  diplopia;  (iii) 
Stellwag's  sign,  a  widening  of  the  fjalpebral  fissure;  (iv)  Kocher's  sign  (an  early 
sign),  viz.,  "sudden  retraction  of  the  uj^per  lid  when  the  patient  is  made  to  look 
steadily  at  you  or  to  look  upward  suddenly."  Later,  other  symptoms  develop, 
such  as  ana3mia,  emaciation,  slight  fever,  sweatings,  attacks  of  vomiting  and 
diarrhoea,  nervous  symptoms,  muscular  weakness,  irritable  temper,  change  of 
disposition  and  even  acute  mania,  alteration  of  the  skin,  such  as  pigmentation, 
leucoderma,  dermography,  a^denia,  etc.,  etc.  Myx(rdema  is  sometimes  a  late 
symptom,  due  probably  to  the  colloid  changes  in  the  gland. 


Fig.  274. — Tj'pical  Case  of  Exophthalmic  Goitre. 
(Original.) 


^y     The  disease  usually  lasts  for  several  years.    About  thirteen  per  cent  die.    A 
certain  number  get  well,  but  it  is  rare  that  a  well-developed  case  is  cured  spon- 
taneously.    In  many  cases  the  neighboring  lymph  nodes  are  much  enlarged 
from  which  fact  it   is  in- 
ferred that  the  secretion  of 
the  thyroid  is  greater  and 
that  the  lymph  nodes  are 
subjected  to  a  correspond- 
ingly increased  degree  of  ir- 
ritation, with  more  lymph 
passing  through  the  vasa 
afferentia. 

Treat:mext.  —  Kocher 
holds,  and  many  surgeons 
agree  with  him,  that  by 
taking  away  the  diseased 
thyroid  we  can  absolutely 
cure  Graves'  disease  ex- 
cept in  those  cases  in 
which  secondarj^  changes 
have  taken  place  in  the 
fatty  tissues  of  the  orbit, 
in  the  cardiac  muscle, 
etc.  He  says:  "the  im.- 
provement  in  the  patient's 
condition  is  in  exact  relation  with  the  amount  of  hypertrophied  tissue  we 
take  away  or  destroy  by  our  operation — that  is  to  say,  with  the  amount  of 
diminution  of  the  function  of  the  gland  produced."  It  is  important  to  operate 
in  properly  selected  cases.  Operation  in  the  early  stage  of  the  disease  is  almost 
without  danger.  In  every  case  of  Graves'  disease  the  patient  should  be  properly 
prepared  by  medical  treatment  for  some  weeks  before  operation.  Kocher  advises 
small  doses  of  iodine  for  a  short  time  and  the  continuous  use  of  phosphates 
(sodium  phosphate,  2-- 10  grammes  daily),  together  with  absolute  bodily  and 
mental  rest.  In  the  writer's  experience  no  drug  has  been  of  any  benefit:  but 
rest  and  an  ice-bag  over  the  heart  have  been  of  great  service.  In  severe  cases 
Kocher  advises,  first,  ligature  of  one  superior  thyroid  arten,',  followed  by  ligature 
of  other  arteries  ten  days  later.  Then,  after  some  weeks,  when  the  symptoms 
of  the  disease  show  a  decided  diminution,  excision  of  one-half  of  the  gland 
should  be  perfonned.  In  all  his  operations  Kocher  uses  local  anaesthesia  and 
says  that  general  anaesthesia  is  very  dangerous  in  cases  of  great  dilatation  of  the 
heart  due  either  to  overwork  or  to  toxic  fatty  degeneration. 

The  danger  of  death  from  acute  thyroidism  after  operations  in  Graves' 
disease  is  well  known.  If  the  heart  has  undergone  degenerative  changes  it  may 
suddenly  fail.  After  operation  the  temperature  rises  and  the  tachycardia  is 
Increased.    In  fact,  there  is  a  sudden  increase  of  intoxication  and  all  the  ordinary 


Fig.  275. — Section  of  an  Exophthalmic  Goitre,  showing 
so-called  typical  appearance;  magnified  about  1,000  diameters. 
(Original.) 
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symptoms  of  Graves'  disease  may  be  greatly  exaggerated.  It  is  thought  that 
manipulations  of  the  gland  during  operation  tend  to  produce  increased  absorp- 
tion of  thyroid  secretion.  It  is  also  found  that  the  danger  is  often  as  great  when 
the  vessels  are  simply  ligatcd.  Verebegy  has  shown  that  this  is  due  to  a  great 
increase  of  reabsorption  by  lymphatics  when  the  veins  are  tied.  The  symptoms 
are  much  less  pronounced  when  the  arteries  only  are  ligated.  According  to 
Halsted,  of  Baltimore,  and  also  Chas.  Mayo,  of  Rochester,  Minn.,  it  is  dangerous 
to  tie  all  four  or  even  two  arteries,  for  the  parathyroids  are  nourished  from  these 
sources  (especially  from  the  inferior  thyroid) ;  and  consequently,  if  the  vessels 
are  tied,  the  parathyroids,  being  thus  deprived  of  their  nutrient  vessels,  perish 
and  give  rise  to  tetany.  Halsted  advises  a  most  careful  ligation  of  the  branches 
of  the  thyroids  close  to  the  thyroid  gland  and  beyond  the  point  where  these 
parathyroid  vessels  are  given  off. 

The  author  has  operated  on  twenty-five  cases  of  severe  Graves'  disease, 
with  three  deaths.  In  two  the  patients  were  in  the  neighborhood  of  sixty  years 
of  age,  and  both  had  long-standing  disease  with  secondary  changes  in  heart,  etc. 
In  these  two  cases  the  patients  were  operated  on  at  their  own  earnest  solicita- 
tion and  against  the  author's  better  judgment.  One  died,  twelve  hours  after 
operation,  of  thyroidism;  and  the  other,  a  week  afterward,  of  pure  asthenia, 
and  at  the  post-mortem  examination  most  of  her  organs  were  found  diseased. 
The  patients  who  recovered  have,  with  one  exception,  been  completely  cured  of 
their  disease.*  Kocher,  in  the  last  1,000  operations  in  ordinary  goitre,  had  3 
deaths;  in  176  cases  of  Graves'  disease,  9  deaths.  Only  106  of  these  cases  were 
looked  upon  by  him  as  instances  of  true  Graves'  disease;  the  other  70  cases — 
10  of  early  vascular  goitre,  and  GO  of  what  he  calls  '"struma  Gravesiana  colloidcs" 
— were  examples  of  a  modified  form  of  Graves'  disease,  cases  in  which  an  ordinary 
goitre  had  existed  before  the  appearance  of  Graves'  S5'mptoms.  In  these  70 
cases  he  had  no  deaths. 

Dr.  Crile,  of  Cleveland,  believes  that  "psychic  excitation"  is  the  most  dan- 
gerous factor  in  operations  for  Graves'  disease,  and  is  the  chief  cause  of  the 
hyperthyroidism  of  which  patients  suffering  from  this  disease  die  after  operation. 
To  avoid  this  "excitation"  he  obtains  leave  from  the  patient's  friends  to  do  what 
he  thinks  proper  in  the  treatment  of  the  case,  and  then  does  not  tell  the  patient 
that  he  is  going  to  operate  for  the  relief  of  the  symptoms.  For  some  days  before 
the  operation  he  makes  the  patient  inhale  some  essential  oil  in  an  inhalei-,  at 
the  same  time  applying  to  the  neck  antiseptic  dressings.  On  a  given  morning 
he  substitutes  an  anaesthetic  for  the  essential  oils  and  the  patient,  when  under 
its  influence,  is  operated  on  without  any  knowledge  of  what  is  to  take  place: 
and  in  fact,  when  she  becomes  conscious,  she  is  not  aware  that  an  operation  has 
taken  place.    In  all  the  cases  thus  operated  on  (over  a  dozen)  recovery  has  been 

*  In  connection  with  the  above,  the  diagnosis  of  true  Graves'  disease  differs  aceordinn;  to 
the  opinion  of  the  observer.  The  severe  cases  can  be  niistaken  by  no  one,  but  many  surjroons 
class  as  cases  of  Graves'  disea-se  those  in  which  there  are  tac"hycardia,  sUght  exophthahnos,  per- 
haps some  tremor,  etc.  These  cases  are  regarded  by  the  writer  as  doubtful,  and,  althougli  he 
has  operated  on  many  such,  they  are  not  included  in  the  twenty-five  above  mentioned. 
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the  mle.    This  method  he  applies  only  to  the  most  severe  eases,  not  to  those 
of  the  subacute  or  acquired  variety. 

To  avoid  the  toxaemia  following  operation,  in  exophthalmic  goitre,  Chas. 
Mayo  advises  saturating  the  patient  with  water,  either  by  mouth  or  by  the 
rectum,  or  both,  and,  if  the  patient  is  imcontrollable.  by  subcutaneous  injec- 
tions. Halsted  suggests  the  application  of  severe  cold  to  the  wound  after  opera- 
tion, even  to  the  extent  of  freezing  the  skin.  He  also  suggests  leaving  the  wound 
open  and  continuously  irrigating  with  very  cold  water,  believing  that  it  is  not 
only  hyperthyroidism  that  has  to  be  contended  with,  but  other  forms  of  toxins 
also,  incident  to  wound  healing. 

Other  surgical  measures  than  excision  have  been  from  time  to  time  advocated. 
Such  are,  for  instance :  ligature  of  the  four  thyroid  arteries ;  exothyropexy,  or 
exposure  of  the  gland  without  excision;  and  excision  of  the  sympathetic,  ad- 
vocated by  Jaboulay.  Exothyropexy  has  been  abandoned;  excision  of  the 
sympathetic  has  failed  to  fulfil  expectations,  and  the  only  sjTnptom  which  it  has 
relieved  is  the  exophthalmos — ^the  tachycardia  and  tremors  persisting.  Few  now 
practise  this  mode  of  treatment. 

In  the  early  vascular  cases  Kocher  has  had  good  results  with  small  doses  of 
iodine  and  phosphates.  The  serum  treatment  has  been  much  in  vogue  of  late; 
it  can  claim  some  successes,  but  has  had  many  failures.  Its  advocates  say  that 
it  is  an  excellent  palliative,  and  that  the  pulse  rate  is  reduced  and  the  weight 
increased.  The  results  arc  not  permanent  and  the  treatment  has  to  be  repeated 
from  time  to  time.  The  serum  is  obtained  from  the  blood  of  thyroidectomized 
goats  and  sheep.  The  writer  has  had  no  experience  with  it  and  can  offer  no 
opinion;   still,  it  is  worthy  of  trial  before  proceeding  to  operative  measures. 

X-rays  have  been  used  with  some  success  in  these  cases ;  the  gland  has  been 
reduced  and  the  pressure  symptoms  have  been  relieved,  but  no  cure  has  resulted. 
It  is  sometimes  useful  to  employ  x-rays  before  operation  for  the  purpose  of 
lessening  the  severity  of  the  symptoms.  Goerl  reports  eight  cases  treated  by 
x-rays;  in  some  the  tumor  entirely  disappeared,  in  all  others  there  was  a  dim- 
inution of  the  growth.  The  exposure  was  made  eveiy  three  or  four  days  at  a 
distance  of  10  cm.,  and  was  continued  for  ten  minutes. 

Radium  has  been  used  by  some  to  reduce  the  size  of  the  gland,  and  Abbe 
reports  improvement  in  a  few  cases. 

A  few  words  as  to  the  choice  of  an  ansesthetic.  A  mixture  of  ether  and  chloro- 
form, 2:1,  has  been  used  by  the  writer  with  the  best  results,  and  as  yet  no  death 
or  alarming  symptoms  have  resulted.  Of  coui"se,  where  there  is  grave  heart 
lesion,  if  operation  is  determined  on,  local  anaesthesia  might  be  preferable,  but 
von  Eiselsberg  had  a  death  from  local  anaesthesia  which  he  says  was  exactly  like 
one  from  chloroform,  so  that  it  is  not  absolutely  safe.  General  anaesthesia  care- 
fully administered  by  an  expert  need  not  be  dangerous.  Local  anaesthesia  in  a 
patient  under  high  nei^vous  tension,  as  is  the  case  in  these  patients,  and  espe- 
cially if  this  tension  be  prolonged,  appears  to  be  a  procedure  which  will  not  tend 
to  improve  the  condition. 

Struma  Gravesiana  Colloides  (Pseudo-  or  Acquired  Graves'  Disease). — This 
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is  the  name  that  Professor  Kocher  gives  to  a  variety  of  Basedow's  or  Graves' 
disease.  (Fig.  276.)  In  this  form  of  the  disease  the  goitre  has,  in  all  cases, existed 
before  the  development  of  the  characteristic  symptoms  of  Graves'  disease — 
symptoms  ''which  are,  so  to  speak,  grafted  on  the  common  form  of  colloid 
goitre."  The  symptoms  are  less  severe  than  in  true  Graves'  disease;  exoph- 
thalmos may  be  wanting  and  the 
dilatation  of  the  heart  is  less. 
It  is  really  a  mitigated  form 
of  Graves'  disease.  Dr.  Albert 
Kocher  says  that  ordinary  colloid 
material  is  to  a  certain  degree 
an  antidote  for  exophthalmos; 
hence  there  is  not  so  much  hy- 
perplasia in  proportion  to  the 
colloid  as  in  the  severer  forms. 

Professor  Kocher  has  oper- 
ated on  sixt}'  of  these  cases  with- 
out a  death. 

Microscopically  this  form  can 
be  usually  recognized  by  "the 
transition  of  the  one  form  into 
the  other  by  the  elevation  of  the 
epithelium  and  the  formation  of 
low  papillae."     (Kocher.) 

In  advanced  stages  of  true 
Graves'  disease,  where  secondary 
changes  have  taken  place  and 
where  there  are  vomiting,  diar- 
rhoea, and  great  restlessness,  with  excessive  tachycardia  and  considerable 
dilatation  of  the  right  heart,  operation  should  not  be  advised,  but  means  other 
than  operative  should  be  undertaken. 

Surgical  Treatment  of  Goitre. — Complete  excision  of  a  goitre  should  never 
be  undertaken,  for  fear  of  the  effects  on  the  individual,  namely,  the  production 
of  myxoedema  or  cachexia  strumipriva.  It  is  also  important  to  avoid,  if  pos- 
sible, removing  the  parathyroids,  which  are  usually  located  behind  the  gland, 
the  lower  pair  being  in  close  relation  with  the  inferior  thyroid  arteries.  The 
proof  is  now  almost  complete  that  removal  of  the  parathyroids  causes  tetany 
and  that  the  individual  cannot  live  without  them;*  also  that  complete  removal 
of  the  thyroid  causes  myxcrdema,  which,  when  it  occure,  can  be  relieved  by  the 
administration  of  sheep's  thyroid.  What  was  formerly  a  most  dangerous  opera- 
tion is  now,  owing  to  improved  technique,  regarded  as  comparatively  safe,  and 
the  danger  of  post-operative  myxoedema  is  avoided  by  leaving  behind  a  portion 
of  the  gland. 

*  Dr.  Halsted,  of  Baltimore,  has  lately  reported  a  case  of  tetany  after  operation,  which  was 
relieved  by  the  daily  eating  of  the  parathyroids  of  the  ox. 


Fig.  276. — Photograph  of  a  Patient  with  Struma 
Gravesiana CoUoides.  Pulse  120;  tremors;  restlessness; 
great  nervousness  and  no  exophthalmos.     (Original.) 
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As  a  rule,  in  operation  for  goitre  only  the  diseased  part  should  be  removed, 

and  usually  the  disease  is  confined  to  one  or  other  lobe,  most  commonly  the  right. 

Indications  for  Operation. — The  indications  for  operation  in  simple  goitre  are: 

1.  Progressively  increasing  size  of  the  tumor. 

2.  Rapid  growth  of  the  tumor,  with  dyspnoea  on  exertion  or  when  bending 
fon\-ard;  also  attacks  of  difficult  breathing  coming  on  paroxysmally. 

3.  Narrowing  of  the  trachea. 

4.  Difficulty  in  swallowing. 

5.  Alteration  of  the  voice. 

6.  Tachycardia  and  nervousness,  coming  on  perhaps  after  the  patient  has 
experienced  for  years  no  inconvenience  from  the  enlargement. 

7.  Inconvenience  and  defoiTnity  owing  to  the  size  of  the  growi;h. 
ArioBsthesia. — Before   the   methods   of   operating   are   described   something 

should  be  said  about  anaesthesia.  The  majority  of  continental  surgeons  who 
operate  much  on  goitre  now  prefer  local  anaesthesia.  Kocher,  Reverdin,  Socin, 
and  other  Swiss  surgeons  use  general  ansesthesia  only  in  a  very  limited  number 
of  cases,  preferring  local  anaesthesia.  Some  surgeons  also  in  this  countiy  have 
adopted  this  method  and  say  that,  after  the  skin  incision  is  made,  the  opera- 
tion is  not  painful.  From  w^hat  the  writer  has  seen,  many  of  these  patients 
suffer  severe  pain,  while  others  scream  and  are  extremely  nervous,  all  of  which 
disturbs  the  operator  and  the  operation  and  renders  the  administration  of  an 
anaesthetic  necessaiy.  In  Switzerland  the  patients  who  suffer  from  goitre  seem 
to  be  more  phlegmatic  and  less  sensitive  than  patients  on  this  side  of  the  Atlantic. 
The  advantages  claimed  are,  fii-st,  the  avoidance  of  the  dangei-s  of  general  anaes- 
thesia, and  secondly,  the  lessened  risk  of  wounding  the  recurrent  nerve  by 
making  the  patient  articulate  during  the  operation.  So  far,  the  author  has  not 
felt  inclined  to  adopt  local  anaesthesia,  for  no  deaths  or  even  alarming  symptoms 
have  occurred  in  any  of  his  cases.  He  has  used  now  for  some  years  a  mixture 
of  two  parts  of  ether  and  one  of  chlorofomi,  and  has  found  it  in  everj^  respect 
satisfactor\\  Before  the  operation  is  begun  full  anaesthesia  should  be  induced, 
but  toward  the  end  of  the  operation  the  patient  should  not  be  profoundly  anaes- 
thetized. Care  should  be  taken  not  to  handle  the  recurrent  larj'ngeal  nerve, 
for  considerable  shock  may  thus  be  induced.  The  danger  of  general  anaesthesia, 
has  been  much  exaggerated,  and,  with  care  on  the  part  of  the  operator  and  the 
amcsthetist,  no  great  risk  is  mn.  Kocher  operated  on  nine  hundred  cases  in 
which  he  used  chlorofonn  without  a  death. 

Kocher  says  in  his  "Operative  Surgery":  "Notwithstanding  all  aseptic  pre- 
cautions and  improved  technique  we  may  lose  our  patients,  after  excision  of 
the  thyroid,  where  one  or  other  of  the  following  conditions  exists: 

"1.  Tracheal  stenosis  of  long  duration.  .  .  . 

"2.  When  the  cardiac  tone  has  been  weakened  by  other  causes,  such  as  general 
adiposity  with  fatty  heart,  atheroma,  venous  stasis,  etc. 

"3.  Marked  interference  with  the  venous  circulation  owing  to  pressure  of 
the  growth.  .  .  . 

"4.  When  the  entire  thyroid  is  in  a  state  of  diffuse  follicular  colloid  degenera- 


382  AMERICAN  PRACTICE  OF  SURGERY. 

tion,  with  a  minimum  of  healthy  gland.  Such  goitres  are  often  of  large  size 
and  surround  the  trachea  as  a  dense  mass  which  is  but  slightly  movable.  Ex- 
cision is  difficult  and  bloody." 

Kochcr  advises,  in  this  class  of  cases,  that  the  vessels  should  be  first  ligatured, 
and  that,  later  on,  w^hen  the  tumor  has  diminished,  a  unilateral  excision  should  be 
performed.  In  these  cases,  if  removal  of  the  whole  thyroid  be  undertaken, 
acute  tetany  may  set  in, — an  occurrence  which  may  rightly,  as  it  seems,  be 
attributed  to  removal  of  the  parathyroids,  which  in  such  cases  may  possibly  be 
elosel)^  united  with  the  thyroid. 

"5.  In  cases  of  extreme  Graves'  or  Basedow's  disease,  with  great  emaciation 


Fig.  277. — Symmetrically  Arched  Transverse   Incision,    for  Use  in   Excising  a   Diseased   Thyroid 

Gland.     (After  Kocher.) 

and  marked  tachycardia.  These  patients  may  die  in  a  few  days  although  the 
wound  be  perfectly  healthy." 

Here,  again.  Professor  Kocher  advises  preliminary  ligature  of  the  arteries, 
excision  being  performed  later. 

"(i.  When  the  tumor  is  malignant,  with  marked  infiltration  and  signs  of 
thrombosis,  and  when  there  is  a  general  deterioration,  operation  is  of  little  avail." 

Better  results,  he  believes,  will  be  obtained  by  the  administration  of  arsenic. 

"7.  When  the  goitre  is  inflamed,  the  inflammation  involving  the  capsule  and 
the  adjoining  structures." 

Removal  of  the  thyroid  in  these  cases  of  acute  inflammation  renders  the 
patient  liable  to  a  spreading  wound  infection.  In  chronic  inflammatory  condi- 
tions removal  of  the  gland  is  often  attended  by  severe  hemorrhage  due  to  the 
numerous  adhesions. 

In  such  cases  as  are  referred  to  above  undue  d(^lay  in  operating  is  the  chief 
cause  of  the  dangers. 

The  Operation. — There  are  two  methods  of  ojicrating:    (1)  partial  excision 
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— i.e.,  excision  of  half  or  three-fourths  of  the  gland;  and  (2)  enucleation  of  the 
various  nodules  and  gro^ihs  in  the  gland,  as  fii^st  recommended  b}^  Socin. 

1.  Partial  Excision. — There  are  several  incisions  which  are  practised:  (i) 
The  transvei-se  mcision  of  Kocher;  (ii)  the  oblicjue  incision;  and  (iii)  the  longi- 
tudinal incision  along  the  inner  side  of  the  stemo-mastoid. 

The  Kocher  incision  (Fig.  277)  is  made  over  the  most  prominent  part  of  the 
tumor  and  is  a  slightly  curved  transveree  incision  with  the  concavity  upward; 
it  extends  from  the  outer  part  of  one  stemo-mastoid  to  a  corresponding  point 
on  the  other.  By  this  incision  the  skin  and  platysma  are  divided  and  the  fascia, 
^^•ith  the  two  anterior  jugular  veins,  is  exposed.  These  veins  should  be  divided 
between  two  ligatures.  The  fascia,  vessels,  and  skin  are  now  separated  upward 
and  downward  from  off  the  muscles  which  are  seen  between  the  two  sterno- 


FlG. 


-The  Tumor  Delivered.     The  recurrent  laryngeal  nerve  is  shown  in  its  relation  to  the 
inferior  thjToid  artery.     (After  Kocher.) 


mastoids.  The  muscles  are  separated  vertically  in  the  middle  line  and  may 
have  to  be  divided.  (Plates  XLIV,  XLV,  and  XLVI.)  Chas.  Mayo  advises 
cutting  the  muscles  near  their  hyoid  attachment  between  two  clamps  which  are 
left  attached  until  the  muscles  are  sutured.  The  writer  has  seldom  found  division 
of  the  muscles  necessary,  and  it  should  be  avoided  if  possible.  (In  all  the  other 
incisions,  from  this  point  onward,  the  operations  are  practically  the  same.) 

The  fibrous  capsule  of  the  goitre  should  next  be  divided  and  the  goitre 
delivered  by  sweeping  the  finger  or,  if  preferred,  a  blunt  instrument — Fig.  282, 
— round  the  tumor:  the  bands  which  are  encountered,  as  the  finger  passes" 
between  the  tissues  and  the  gland,  and  which  contain  veins,  should  be  divided 
between  ligatures,  and  then  dislocation  is  accomi>lished  by  pulling  the  gland 
fonvard.  (Fig.  278.)  The  writer  prefei"s,  when  possible,  fii-st  to  ligate  the  supe- 
rior thyroid  vessels  and  cut  them  across,  thus  freeing  the  upper  comu  and  alloAAing 
the  goitre  to  be  delivered  with  greater  ease.  As  soon  as  the  tumor  is  delivered, 
pressure  is  removed  from  the  trachea,  severe  dyspnoea  is  relieved,  and  the  breath- 
ing at  once  becomes  easier.    Now  the  tumor  should  be  pulled  to  the  opposite 
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side  and  the  muscles  retracted  outward,  in  order  that  the  inferior  thyroid  artery 
may  be  brought  into  view.  The  vessel  can  be  felt  pulsating  close  to  the  muscles 
and  behind  the  carotid,  from  which  point  it  crosses  somewhat  upward  to  join 
the  goitre  about  the  level  of  the  lower  part  of  the  cricoid  cartilage.    The  main 


Fig.  279. — Kocher's  Forceps  for  Use  in  Compressing  the  Isthmus  of  a  Diseased  Thyroid  Gland  before 

a  Ligature  is  Apphed  to  the  Part. 


Fig.  280. — Kocher's  Forceps  Applied  to  the  Istlimus  of  a  Goitrous  Tumor.     (After  Kocher.) 


trunk  of  the  vessel  may  be  secured  or  the  branches  may  be  tied  separately  close 
to  the  tumor,*  and  then  the  inferior  laryngeal  nerve  should  be  looked  for.    (Fig. 

*  Halsted,  of  Baltimore,  insists  very  strongly  upon  this  point,  viz.,  that  the  main  trunks 
of  the  arteries  should  never  be  tied  ])Ut  that  the  branches  should  be  ligatured  close  to  the  tumor, 
as  in  this  way  the  vessels  which  supply  the  parathyroids  will  not  be  injured  and  their  nutrition 
not  interfered  with. 


EXPLANATION  OF  PLATE  XLIV. 

THE   OPERATION    OF   THYROIDECTOMY. 
(From  Kocher's  "Chirurgische  Operationslehre,"  1907.) 

Fig.   1. — Skin,  platysma,  and  fascia  divided.     Anterior  jugular  vein  showing,  and  deep  down  the 
sterno-hyoid  and  thyroid  muscles. 

Fig.  2. — The  fascia  between  the  stemo-hyoid  muscles  divided,  the  finger  beneath  the  stemo-hyoid 
muscle.     The  upper  end  of  this  muscle  cut. 
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PLATE  XUV 


.,?^J^: 


Fig.  1 


Fig. 


FIRST  AND  SECOND  STAGES  OF    KOCHER'S   THYROIDECTOMY  BY 
THE  ANGULAR   INCISION,   FOR   DIFFICULT  CASES. 
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278.)  It  is  usually  seen  mnning  closely  alongside  the  trachea  in  immediate 
relation  wdth  the  branches  of  the  hiferior  thyroid  artery,  either  behind  them 
or  going  in  and  out  among  them.  The  nen'e,  when  seen,  should  not  be  inter- 
fered with,  and  it  is  often  well  to  leave  behind,  if  possible,  that  portion  of  the 
gland  which  is  in  its  immediate  neighborhood. 

There  is  sometimes  seen  a  thyroidea  ima  arter^^  with  the  accompanying  veins, 
entering  the  lower  pole  of  the  tumor.    These  should  be  carefully  looked  for  and. 


Fig.  281. — Kocher's  Clamping  Forceps  for  Use  in  Operation  upon  Tumors  of  the  Thj-roid  Gland. 
(This  instrument  possesses  the  advantages  of  not  causing  any  hemorrhage  and  of  not  slipping  after 
the  blades  have  been  appUed  to  the  tumor.) 

when  found,  they  should  be  divided  between  two  ligatures.  The  isthmus  must 
now  be  separated  from  the  trachea,  and  this  can  be  done  with  a  blunt  elevator. 
(Fig.  282.)  Kocher's  forceps  (Figs.  279  and  280)  should  now  be  applied  and 
the  isthmus  crushed;  then,  after  the  removal  of  the  forceps,  the  tumor  should 
be  tied  off  with  strong  catgut  ligatures  and  removed.  Too  much  care  cannot 
be  taken  to  arrest  all  hemorrhages  and  to  avoid  the  least  injury  to  the  recur- 
rent ner\'e. 

The  wound  may  now  be  washed  out,  or  not  (according  to  the  practice  of 
the  operator),  wdth  saline  solution;  all  .divided  muscles  should  be  sutured,  and 


282. — Kocher's  Spoon  for  Use  in  Separating  an  Intrathoracic  Tumor  or  the  Thj-roid  Gland 
from  its  Deeper  Attachments.     (After  Kocher.) 

the  edges  of  the  wound  should  be  brought  together.  Some  operators  prefer  to- 
introduce  a  drain,  while  others  employ  light  packing  with  iodoform  gauze. 
These  are  removed  at  the  end  of  twenty-four  hours.  The  writer  prefers  to 
employ  iodofomi  gauze,  as  its  use  lessens  the  danger  of  hemorrhage  and  also 
because  it  diminishes  the  tendency  to  thyroidism,  which  may  come  on  after 
operation. 

In  this  operation  it  is  always  important  to  recognize  the  capsule  proper  of 
the  gland,  which  experience  easil}'  enables  one  to  distinguish  by  its  peculiar 
bluish-red  color  and  by  the  number  of  small  and  distended  veins  that  run  over 
its  surface.    It  is  very  important  not  to  cut  into  the  capsule,  for,  if  this  is  done, 
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profuse  and  often  alarming  hemorrhage  occurs,  and  it  is  ahnost  impossible, 
owing  to  the  frial^ility  of  the  tissue,  to  place  ligatures  on  the  bleeding  points. 
Should  this  accident  occur,  it  is  better  rapidly  to  dislocate  the  gland,  in  spite  of 
hemorrhage,  and  to  secure  the  thyroid  arteries.  By  keeping  close  to  the  capsule 
we  avoid  removing  the  parathyroids.  Chas.  Mayo  advises  leaving  the  posterior 
capsule;   he  calls  this  method  subcapsular  excision. 

High  temperatures  after  operation  are  common;  they  are  said  to  be  due  to 
too  much  handling  of  the  gland,  but  this  has  not  been  proved,  as  they  occur 
when  there  has  been  little  handling,  whilst  in  other  cases  where  there  has  been 
much  handling,  elevation  of  temperature  does  not  occur.  Difficult  breathing 
after  operation  ought  to  be  carefully  inquired  into.  It  may  be  due  to  various 
causes — a  hemorrhage,  accumulation  of  mucus, 'too  tight  dressings,  and  also 
expansion  of  the  packing  owing  to  its  becoming' soaked  with  blood  or  exudate. 
After  operation  there  is  usually  painful  deglutition,  but  this, passes  off  in  a 
day  or  two. 

Should  it  be  necessary,  owing  to  disease  or  hemorrhage,  to  remove  the  re- 
maining lobe  of  the  goitre,  this  can  be  easily  done  through  the  same  incision,  the 
excision  of  the  larger  half  of  the  tumor  facilitating  the  removal  of  the  other.  The 
vessels  and  nerves  arc  usually  found  here  more  easily  than  in  the  first  half 
removed. 

With  regard  to  incisions,  the  author  has  always  used  the  vertical  incision 
along  the  side  of  the  sterno-mastoid  and  over  the  most  prominent  part  of  the 
tumor.  In  very  large  goitres  the  incision  is  continued,  at  its  lower  end,  to  the 
opposite  side,  immediately  above  the  suprasternal  notch,  in  a  curved  direction, 
with  its  concavity  upward.  In  goitres  which  extend  far  up  Kocher  advises  an 
angular  incision.  He  says:  ^'This  begins  at  the  level  of  the  thyroid  cartilage 
over  the  prominent  part  of  the  sterno-mastoid  and  is  carried  forward  to  the 
middle  line,  following  the  fold  of  the  neck,  and  then  vertically  downward  as  far 
as  the  suprasternal  notch."  This  incision  is  useful  in  diffuse  colloid  tumors,  in 
inflamed  goitres,  and  in  cases  of  malignant  disease. 

Enucleation  of  the  Goitre. — Enucleation,  introduced  by  Porter  and  strongly 
advocated  by  Socin,  is  suitable  only  in  a  very  limited  numbc^r  of  cases.  The 
advantages  claimed  are: — (i)  Rapidity  and  comparative  bloodlessness  of  the 
operation;  (ii)  the  fact  that  only  the  diseased  portion  of  the  gland  is  removed, 
so  that  there  is  no  chance  of  post-operative  cachexia  strumipriva  occurring; 
(iii)  the  comparative  safety  of  the  method  and  the  absence  of  risk  of  wounding 
the  recurrent  laiyngeal  nerve;  (iv)  the  comparative  simplicity  and  ease  ^^'ith 
which  the  operation  is  performed;  and  (v)  the  avoidance  of  the  danger  of  remov- 
ing or  injuring  the  parathyroids. 

It  was  formerly  the  writer's  opinion  that,  in  cases  of  simple  cystic  or  adeno- 
matous goitre,  enucleation  was  the  best  operation;  but  a  further  experience 
has  convinced  him  that,  in  such  cases,  there  is  danger  of  secondary  hemorrhage. 
This  accident  occurred  in  two  cases  and  gave  rise  to  great  anxiety.  He  therefore 
[practically  abandoned  the  method  and  now  makes  us(>  of  it  only  in  small  adeno- 
matous tumors  or  single  cysts,  or  in  cases  where  one-half  of  the  thyroid  has 


EXPLANATION  OF  PLATE  XLV. 

THE   OPERATION    OF   THYROIDECTOMY. 
(From  Kocher's  "Chirurgisclie  Operationslehre,"   1907.) 

Fig.  1. — The  capsule  of  the  thyroid  is  divided  and  the  gland  pulled  over  to  opposite  side.  The 
sterno-thyroid  and  sterno-hyoid  muscles  are  cut  through  and  pulled  aside.  The  carotid  artery  and 
trachea  are  seen  and  also  the  inferior  thyroid  artery  and  the  recurrent  laryngeal  nerve. 

Fig.  2. — The  fibrous  capsule  is  pulled  upward  and  the  superior  thyroid  vein  and  artery  isolated 
by  means  of  the  goitre  di.ssector.     The  cut  end  of  the  sterno-hyoid  is  seen  above. 
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PLATE  XLV 


Fig.  1 


\ 


Fig.  2 


THIRD  AND  FOURTH  STAGES  OF  KOCHER'S  THYROIDECTOMY  BY 
THE  ANGULAR  INCISION,   FOR   DIFFICULT  CASES. 
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already  been  removed.  In  large  single  cysts  it  is  not  always  possible  to  identify 
the  capsule  proper  of  the  thyroid,  and  in  these  cases  enucleation  of  the  cyst  is 
in  a  way  obligatory:  it  is  also  necessan"  in  goitres  that  are  \QTy  adherent  to  the 
external  capsule,  as  a  result  of  inflammation.  Another  objection  to  this  opera- 
tion is  the  frequency  of  recurrence  of  the  goitre. 

The  Operation. — The  method  of  operation  is  as  follows: — An  incision  is  made 
over  the  mo.st  prominent  part  of  the  tumor  and  the  capsule  covering  it  is  recog- 
nized by  its  bluish- white  color:  but  only  experience  will  teach  the  operator  when 
he  has  reached  the  proper  layer  for  enucleation.  Reverdin  says:  "^^^len  one 
is  doubtful,  it  is  not  the  capsule  of  the  growth."  The  tumor  should  be  rapidly 
enucleated  by  the  aid  of  the  finger  or  a  blmit  instmmeut,  preferably  the  former 
if  the  tumor  shells  out  easily.  There  is  usually  little  hemorrhage,  but  some- 
times there  are  adhesions,  and  then  a  copious  hemorrhage  follows.  In  such  cases, 
if  the  bleeding  cannot  be  controlled  with  haemostatic  forceps,  the  vessels  supply- 
ing the  gland  should  be  tied.  If  there  is  difficulty  in  shelling  out  the  tumor  or 
cyst,  evacuation  of  the  semisolid  and  fluid  contents  enables  the  operator  to 
separate  the  capsule  from  the  gland  without  much  loss  of  blood.  Relaxation 
of  the  tension  enables  one  to  pull  up  the  gland  and  so  make  the  operation  an  extrar 
cervical  one. 

It  is  well  to  pack  the  cavity  which  was  occupied  by  the  tumor  with  iodoform 
gauze,  and  then  to  remove  it  at  the  end  of  twenty-four  houi-s. 

These  cases,  when  there  is  no  secondaiy  hemorrhage,  heal  ver>'  rapidly,  the 
patient  frequently  going  out  of  hospital  in  five  or  six  days. 

In  many  ca-ses  of  large  multilocular  cysts  the  author,  after  t\ing  and  cutting 
away  the  superior  thyroid  vessels,  delivers  the  gland  and  then  enucleates  the 
diseased  portions.  This  leaves  a  thin  laj-er  of  gland  behind  and  protects  the 
operator  from  the  risk  of  woimding  the  recurrent  nerve,  of  producing  myxoedema, 
or  of  removing  the  parathyroids. 

Dangers  of  Thyroid  Operations.— Before  the  days  of  antiseptic  surgerv-  the 
operation  of  thyroidectomy  was  looked  upon  with  dread,  and  the  mortality  was 
very  high  from  sepsis,  hemorrhage,  pneumonia,  and  also  tetany  and  myxoedema. 
With  the  introduction  of  modem  antiseptic  and  aseptic  surgery  and  improved 
methods  for  arresting  hemorrhage,  the  mortality,  in  cases  of  simple  goitre,  has 
been  reduced  to  a  very  small  percentage.  Reverdin,  in  6.103  cases,  gives  a  mor- 
taUty  of  2.88  i)er  cent.  In  Kocher's  la.st  series  of  1.000  cases  he  lost  only  3, 
and  had  272  consecutive  cases  without  a  death.  Reverdin,  in  his  statistics 
(6,103  cases),  gives  the  numl^er  of  deaths  as  the  result  of  the  operation  as  93. 
Of  these  there  died  from  suffocation,  asphyxia,  or  pneimionia,  42;  from  hemor- 
rhage, 19;  from  svmcope,  6;  from  myxoedema  and  tetany,  4:  from  infection,  13; 
and  from  nervous  conditions,  such  as  shock,  or  injurv'  to  recurrent  nerves,  9. 

As  to  the  mortality  accompanying  the  different  methods  of  operating.  Rever- 
din places  it  in  intraglandular  enucleation  at  0.78  per  cent;  in  combined  enu- 
cleation and  resection,  at  2.92  per  cent:  in  partial  excision,  at  3.46  per  cent. 

Hemorrhage. — One  of  the  greatest  dangei-s  in  thyroidectomy  is  hemorrhage. 
Hemorrhage  must  be  stopped  at  all  hazards  at  the  time  of  operation,  and,  to  do 
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this  effectually,  the  patient's  arteries  must  be  tied.  Every  bleeding  point  should 
be  tied  with  catgut  before  the  woimd  is  closed,  and  the  patient,  in  hemorrhagic 
cases,  should  be  carefully  watched  afterward.  Care  also  should  be  taken  in 
removing  the  gauze  packing,  the  removal  of  which  is  occasionally  accompanied 
by  free  bleeding.  The  only  cases  where  the  writer  has  seen  secondary  hemorrhage 
have  been  those  where  the  tumor  was  removed  by  enucleation.  In  these  cases 
the  wound  should  be  reopened,  the  clot  turned  out,  and  the  bleeding  points,  if 
possible,  seized.  If  this  is  impossible,  the  writer  has  successfully  arrested  sec- 
ondary bleeding  by  packing  the  wound  with  lint  soaked  in  the  tincture  of  the 
muriate  of  iron. 

Asphyxia. — Asphyxia  may  occur  during  operation  in  cases  where  there  is  a 
scabbard-shaped  trachea,  or  where  the  trachea  gets  kinked  in  delivering  the 
tumor.  Kocher  has,  in  cases  of  a  scabbard-shaped  trachea,  placed  sutures  on 
each  side  and  tied  them  over  the  anterior  wall  of  the  trachea,  which  is  usually 
very  firm.  This  method  of  applying  sutures  keeps  the  tracheal  tube  open. 
When  there  is  dyspnoea  during  the  early  stages  of  the  operation,  this  is,  as  a 
rule,  rapidly  relieved  by  delivering  the  tumor.  Tracheotomy  should  never  be 
resorted  to  except  under  special  necessity,  on  account  of  the  danger  of  infection. 
The  author  has  only  once  resorted  to  it  and  then,  after  three  days,  he  was  able 
to  remove  the  tube  and  the  patient  did  well. 

Wounding  of  the  (Esophagus. — The  oesophagus  has  been  injured  during  this 
operation,  but  a  disastrous  result  has  been  avoided  by  immediate  suture.  How- 
ever, if  a  fistula  appear  after  operation,  the  result  is  usually  death,  due  to  infec- 
tion. 

Injury  to  the  pleura  has  been  reported,  as  has  also  entrance  of  air  into  the 
veins.    The  writer  has  never  seen  either  of  these  accidents. 

Injury  to  Veins. — In  cases  of  air  embolism  a  whistling  noise  is  heard.  The 
wound  should  then  at  once  be  packed  with  gauze,  and  the  wound  in  the  vein 
carefully  looked  for.  Treves  advises  flooding  the  wound  with  salt  solution. 
Koenig  advises  cardiac  massage.  Should  the  case  not  be  immediately  fatal  no 
harm  may  result. 

Injury  of  the  Recurrent  Laryngeal  Nerve. — It  is  always  important  before 
operation  to  know  the  condition  of  the  larynx,  and  it  should  be  carefully  exam- 
ined. Not  infrequently  one  cord  is  found  to  be  motionless,  owing  to  pressure 
paralysis  of  the  nerve.  If  this  has  lasted  for  some  time  atrophy  may  have  taken 
place,  and  recover}'  of  the  nerve  is  then  impossible.  In  the  writer's  experience 
the  left  nerve  is  most  often  paralyzed,  and  this  is  generally  on  the  side  opposite 
to  that  on  which  the  largest  of  the  tumors  is  located.  Knowing  that  one  nerve 
is  paralyzed  the  operator  will  necessarily  take  more  care  not  to  wound  the 
remaining  nerve.  As  soon  as  the  goitre  is  delivered,  the  nerve  should  be  looked 
for,  and  is  by  practice  easily  found.  It  runs  up  close  alongside  the  trachea  and 
should  be  made  out  before  the  inferior  thyroid  artery  is  ligated.  The  nerve  of 
one  side,  perhaps,  is  more  often  injured  than  is.  supposed,  for,  if  the  other  nerve 
is  healthy,  the  cord  of  that  side  moves  over  to  the  injured  side  and  compensates, 
so  that  very  little  difference  will  be  noticed  in  the  voice.    Only  once  has  the 


EXPLANATION  OF  PLATE  XLVI. 

THE   OPERATION    OF   THYROIDECTOMY. 
(From  Kocher's  "Chirurgische  Operationslehre,"  1907.) 

Fio.    1. — Tlie  goitre  is  freed.     The  tumor  is  pulled  upward  and  the  right  inferior  thyroid  vein 
is  isolated  with  an  aneurism  needle. 

Fig.   2. — The  gland  having  been  cut  free  from  all  the  large  blood-vessels,  the  goitre  dissector  is 
placed  under  the  isthmus  to  make  a  way  for  the  crushing  forceps. 
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FIFTH   AND  SIXTH   STAGES  OF  KOCHER'S  THYROIDECTOMY  BY 
THE  ANGULAR   INCISION,   FOR   DIFFICULT  CASES. 
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author  divided  the  recurrent  nerve,  and  in  this  case,  the  opposite  ners'e  being 
healthy  and  immediate  suture  ha\'ing  been  performed,  no  harm  resulted.  Kocher, 
in  1,000  cases,  obser\'ed  alteration  in  the  voice  in  only  7  per  cent:  Jankowski's 
statistics  give  alteration  of  the  voice  in  14  per  cent  of  the  cases.  This  alteration 
may  be  onlj"^  temporary,  owdng  to  partial  injury  or  to  recovery  of  an  already 
paralyzed  nen'e  due  to  removal  of  the  pressure.  Stierlin  has  lately  drawn  atten- 
tion to  the  fact  that  the  nervT  may  become  paralyzed  some  days  or  even  months 
after  operation,  probably  as  a  result  of  its  involvement  in  the  scar.  The  writer 
has  seen  one  svich  case. 

The  nenT  is  injured  by  di\'ision,  by  inclusion  in  a  ligature  or  in  the  grasp  of 
forceps,  or  by  rough  handling.  Traction  on  the  ner\^e  has  been  observed  to 
produce  severe  shock,  which  has  resulted  in  death.  Division  of  both  nerves  has 
been  reported :  and,  when  this  happens,  loss  of  voice  and  probably  a  fatal  ending 
from  deglutition  pneimionia  may  be  expected. 

Infection. — Infection  may  occur  during  or  after  operation  and  is  to  be  dreaded. 
In  many  cases  there  is  a  moderate  degree  of  infection,  which  goes  on  to  a  favor- 
able termination.  The  author  has  seen  an  acute  gangrenous  condition  follow 
operation  in  malignant  cases,  where  there  was  already  infection  of  the  tumor. 

Acute  Thyroidism. — A  rise  of  temperature  after  operation  is  common  and  oc- 
cui-s  in  from  sixty  to  eighty  per  cent  of  patients  operated  upon,  and  is  not  due 
altogether  to  sepsis,  but  chiefly  to  the  entrance,  into  the  circulation,  of  glandular 
elements,  ferments,  etc.,  during  operation  or  aftei-ward.  The  temperature  often 
rapidly  subsides  after  some  aseptic  fluid  has  been  removed  from  the  wound. 
This  condition  of  thyroidism  may  come  on  after  operations  on  other  parts  of 
the  body,  and  many  cases — some  of  them  with  a  fatal  tennination — have  been 
reported.  Pneumonia  may  occur  after  operation  and  be  due  to  sepsis,  to  aspira- 
tion of  mucus,  etc.,  produced  by  injury  to  nerv^es,  by  the  tracheotomy  wound, 
etc.  The  writer  has  seen  only  one  case  and  this  terminated  favorably.  In  old 
people  the  prognosis  is  most  unfavorable. 

Difficulty  in  Swallowing. — Difficulty  in  swallowing  always  follows  operation, 
but  it  usually  disappears  in  a  few  days. 

Dyspnoea. — Dyspnoea  after  operation  may  be  due  to  hemorrhage,  accumula- 
tion of  mucus,  too  tight  bandaging,  or  too  firm  packing  ^^'ith  gauze  which  has 
become  soaked  with  blood  or  exudate. 

Post-Operative  M3^(Edema  (Cachexia  Thyreopriva)  .—According  to  the  Lon- 
don Myxoedema  Commission,  out  of  227  total  excisions  of  the  thyroid  this  accident 
occurred  only  in  24  per  cent.  But  the  Swiss  and  German  surgeons  have  seen  it 
occur  much  more  frequently.  Kocher  says  70  i^er  cent ;  but  at  a  later  date  he 
says  that  he  has  seen  it  in  all  cases  of  total  extiipation.  Gan'e  reports  myx- 
cedema  in  50  per  cent  of  total  removals.  The  writer,  in  23  cases  of  apparently 
total  extirpation,  has  seen  myxoedema  only  once  and  this  in  a  case  of  malignant 
disease.  Four  years  later,  this  patient  was  still  alive  and  still  taking  sheep's 
thyroid.  It  is  said  that,  in  regions  where  goitre  is  not  common,  tetany  is  more 
apt  to  occur,  and  that,  in  districts  where  goitre  is  endemic,  myxoedema  is  more 
common.     (See  Fig.  283.) 
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About  1883  Reverdin,  who  had  continued  to  observe  for  several  years  the 
after-condition  of  patients  who  had  been  operated  on  for  goitre,  reported  that  he 
found,  in  about  twenty  per  cent  of  the  cases,  a  curious  condition  something  Hke 
myxojdema.  There  were  shght  weakness  and  coldness  of  the  limbs,  slowness  of 
speech,  loss  of  appetite,  loss  of  memory,  sleepiness,  anorexia,  and  often  a  peculiar 
CEdema,  most  marked  in  the  face.  He  thought  that  this  condition  was  due  to 
a  lesion  of  the  vasomotor  nerves.  It  was  then  found  that,  in  cases  where  this 
condition  existed,  the  whole  gland  had  been  removed.    The  report  of  the  Rever- 


FiG.  283. — Photograph  of  a  Case  of  Myxoedema.     (Original.) 


dins  did  not  attract  the  attention  which  it  deserved,  and  it  was  not  until  the 
following  year,  at  the  Twelfth  German  Surgical  Congress,  when  Kocher  read 
his  communication  on  "Cachexia  strumipriva,"  that  surgeons  became  alive  to 
the  symptoms  produced  by  total  extirpation  of  the  thyroid  gland.  The  symp- 
toms of  this  chronic  form  of  myxoedema  are  easily  recognized,  and  may  not  come 
on  for  months  or  even  years  (Eiselsberg)  after  the  operation. 

The  disease  develops  slowly.     Fii-st  there  is  loss  of  energy,  and  the  patient 
becomes  slow  and  stupid  and  can  be  aroused  with  difficulty.    Memoiy  fails  and 
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tEe  senses  are  less  acute;  movements  are  awkward  and  slow.  The  hair  gets  thin 
and  colorless,  and  the  skin  diy,  white,  and  thickened;  the  face  becomes  expres- 
sionless, the  lower  eyelids  become  puffy.  The  patient  suffers  from  cold  and  keeps 
close  to  the  stove  or  heater  even  in  a  warm  room.  Above  the  cla\'icles  the  skin 
is  much  thickened  and  resembles  a  lipoma.  The  mucous  membrane  of  the  mouth 
may  swell  and  interfere  with  speech.  The  red  blood  corpuscles  are  diminished 
in  number  and  there  is  leucocytosis.  In  complete  operations  on  the  young  these 
symptoms  are  more  apparent.  The  long  bones  cease  to  grow,  and  if  the  epiphyses 
are  ununited  they  remain  so.  Puberty  may  be  retarded  or  prevented.  Of  coui-se 
there  are  many  degrees  of  this  concUtion  and  in  partial  excisions  a  modified  fomi 
of  this  disease  has  been  seen. 

Treatment. — Feeding  with  fresh  or  dried  thyroid  cures  this  condition.  Other 
methods,  such  as  transplantation  of  thyroid  gland  and  injection  of  thyroid  juice, 
have  not  been  of  much  avail.  T'ntil  recently  the  transplantation  of  thyroid  has 
not  been  successful,  but  Christiani  and  Kummer  have  succeeded  in  transplant- 
ing fresh,  health}'  human  gland  into  the  tissue  about  the  shoulder,  where  it  has 
increased  and  has  thus  supplanted  the  deficient  thyroid  in  the  neck.  It  is  always 
wise  never  to  excise  completely  a  thyroid  gland,  and,  if  it  is  necessary  to  remove 
the  greater  part  of  the  tumor,  there  should  always  be  left  behind  as  large  a  por- 
tion of  thyroid  as  possible. 

Post-Operative  Tetany  or  Acute  Myxoedema  (Tetania  Thyreopriva). — ^The 
writer  has  never  seen  this  condition  follow  operation,  and,  now  that  the  whole 
thyroid  is  so  seldom  excised,  it  is  a  veiy  rare  condition. 

Symptoms. — The  symptoms  may  appear  immediately  after  operation  or  they 
may  come  on  several  days  later — as  late  as  ten  days.  There  is  usually  some 
warning  of  the  attack,  such  as  numbness,  nausea,  and  weakness  of  the  muscles 
of  the  amis  and  calves  of  the  legs,  but  Chvostek's  or  Trousseau's  signs  may  be 
present.  Chvostek's  sign  consists  in  a  rapid  contraction  of  the  face  following 
a  shaip  tap  on  the  facial  nerve  as  it  emerges  from  the  parotid  gland.  In  Trous- 
seau's test,  which  is  apt  to  cause  discomfort,  pressure  on  a  nen'e  tnmk  or  artery 
produces  a  spasm  of  the  part  supplied  by  that  nerve  or  artery.  The  attack  com- 
mences with  spasms  of  the  muscles  of  the  calves  of  the  legs  and  numbness  of 
the  face.  "The  fingers  are  l^ent  at  the  metacarpo-phalangeal  joint,  extended 
at  the  terminal  joints,  pressed  close  together,  and  the  thumb  is  contracted  in 
the  palm  of  the  hand.  The  wrist  is  flexed,  the  elbows  are  bent,  and  the  anns  are 
folded  across  the  chest.  In  the  lower  limbs  the  feet  are  extended  and  the  toes 
adducted."  (Osier.)  There  may  be  trismus  of  the  muscles  of  the  face,  and  this 
gives  rise  to  pain.  The  pulse  is  increased  in  frecjuency;  but  there  is  rarely  any 
elevation  of  temperature.  In  the  milder  fonns  the  spasms  may  jiass  off  in  a 
short  time,  but  in  the  severer  cases  there  may  be  involvement  of  the  muscles 
of  the  throat  and  back,  causing  great  dyspna-a  with  cyanosis. 

These  attacks  come  on  several  times  a  day,  and,  should  the  disease  last  for 
some  time,  there  will  be  increase  in  severity  of  the  spasms :  the  diaphragm  may 
become  involved  and  respiration  cease,  or  the  muscles  of  the  neck  may,  by  their 
great  spasmodic  contraction,  press  on  the  large  veins  and  cause  cyanosis.    Un- 
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consciousness  comes  on  and  is  followed,  soon  afterward,  by  the  death  of  the 
patient.    Autopsy  reveals  no  lesions  of  the  nervous  system. 

It  is  now  a  fairly-well-established  fact  that  tetany  is  produced  by  removal 
of  the  parathyroids.* 

Treatment. — In  the  milder  cases,  which  MacCallum  calls  ''parathyroid 
insufficiency,"  the  administration  of  fresh  parathyroids  from  the  ox  will  tend 

to  ameliorate  and  most  probably  cure 
the  patient,  and  will  prevent,  so  long 
as  the  treatment  is  kept  up,  a  return  of 
the  spasms.  In  the  more  severe  forms 
there  is  not  time  to  administer  one  of 
the  organic  extracts,  and  experiment  has 
proved  that  only  by  injecting  large  quan- 
tities into  the  veins  of  the  animal  can  we 
stave  off  the  spasms,  and  that  only  for  a 
time.  Fortunately,  the  cases  seen  in  the 
human  subject  are  due,  not  to  the  re- 
moval of  all  the  parathyroids,  but  to  the 
removal  of  only  one  or  two  of  them,  and 
this  limited  removal  causes  the  milder 
form  of  tetany  which  is  controlled  by  the 
administration  of  the  parathyroid  of  the 
ox.  In  operating,  therefore,  it  is  very 
important  to  leave  the  parathyroids  be- 
hind, and  this  can  be  done  by  carefully 
leaving  everything  external  to  the  thy- 
roid capsule. 

Cretinism. — True  cretinism  is  seen  only 
where  goitre  is  endemic.  It  is  said  that 
the  parents  of  cretins  almost  invariably 
suffer  from  goitre  or  are  themselves  cre- 
tins. There  are  various  forms  of  cretinism. 
In  some,  complete  idiocy  exists ;  in  others, 
only  disturbance  of  growth  and  some 
want  of  intelligence  exist.  Cretins  may 
have  complete  absence  of  the  thyroid  gland  or  simply  a  greatly  enlarged  thyroid. 
Endemic  cretinism  is  not  seen  in  this  country  and  need  not  be  dwelt 'on. 

Sporadic  Cretinism. — This  form  of  cretinism  is  not  infrequently  seen.  At 
birth  there  seems  to  be  very  little  wrong,  but  after  a  time  the  mother  notices 
that  the  child  is  backward  and  develops  slowly;  also  that  the  child  is  dull  and 
stupid,  that  the  lips  are  thick,  that  the  tongue  is  too  large  for  the  mouth,  and 


Fig.  284. — Case  of  Sporadic  Cretinism 
Age  of  patient,  five  years;  height,  thirty- 
four  inches.      (Original.) 


♦To  prevent  tetany  Charles  Mayo  and  Halsted  advise  ligating  the  inferior  thyroid  close  to 
the  thyroid  gland,  by  which  measure  the  cutting  off  of  the  blood  supply  of  the  parathyroids 
is  avoided.  The  writer  is  of  opinion  that,  as  isolated  portions  of  thyroid  never  slough  when 
left  behind,  the  parathyroids  would  also  get  sufficient  nourishment  from  capillaries. 
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that  the  mouth  is  kept  open.  (See  Figs.  284  and  285.)  Such  cases  have  often 
at  first  been  treated  for  tongue-tie,  adenoids,  etc.  The  appearance  of  these  infants 
is  quite  characteristic.  The  face  is  expressionless,  the  palpebral  sHt  narrow,  the 
forehead  wrinkled,  the  head  large  for 
the  size  of  the  body,  and  the  tempera- 
ture subnormal.  In  sporadic  cases  no 
trace  can  be  seen  of  the  thyroid  gland, 
whereas  in  the  endemic  cases  the  in- 
di\1dual  has  an  enlarged  and  diseased 
thyroid  or  goitre.  As  the  child  be- 
comes older  the  condition  becomes 
more  marked,  the  nose  becomes  wide 
and  flattened,  the  lips  thicker  and  pro- 
tmding,  and  the  tongue  thick  and 
often  out  of  the  mouth.  The  eyelids 
are  thicker  and  the  palpebral  slit  is 
narrower.  The  belly  becomes  promi- 
nent and  there  is  usually  an  umbilical 
hernia,  and  the  supracla^'icular  fat 
pads  are  marked.  The  hair  is  thin 
and  diy;  the  teeth  are  late  in  appear- 
ing and  the  intelligence  is  very  low; 
and  this  diminution  in  the  intelligence 
may  increase  from  mere  dulness  to 
complete  imbecility.  A  child  of  ten 
or  twelve  appears  like  one  of  three  or 
four.  He  will  sit  about  and  not  at- 
tempt to  play  with  his  brothers  and 
sisters.  Often,  at  five  or  six  years  of 
age,  he  is  unable  to  talk  or  to  make 
himself  properly  undei^stood,  and  even 
later  the  child  can  say  only  a  few 
words. 

Cretins  have  lived  to  old  age;  they 
are  rarely  over  three  or  four  feet  high. 
An  adult  cretin  has  a  large  head,  dry, 
superabundant  skin,  short,  thick-set 
limbs,  under-developed  genital  organs, 
and  little  pubic  or  axillary  hair.  His 
mental  condition  does  not  improve  and  he  takes  little  interest  in  an>i:hing. 
|He  is  shy  and  fond  of  being  alone. 

Treatment. — The  administration  of  thyroid  gland  produces  miracles  in  the 
young  cretin,  as  is  seen  by  the  illustrations.  (Figs.  284  and  285.)  The  child- 
becomes  intelligent  and  leams  to  move  about  and  talk  freely:  the  abdomen 
becomes  less  prominent,  the  hair  more  natural  and  abundant,  and  the  expression 


Fig.  285. — Photograph  of  the  Same  Patient  one 
Year  Later,  after  Treatment  with  Thyroid  Extract; 
height,  thirty-eight  inches.     (Original.) 
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of  the  face  intelligent;  he  also  begins  to  grow  rapidly.  The  thyroid  gland  of 
the  sheep  is  best,  and  the  fresh  raw  thyroid  is  more  active  and  efficient.  It 
is  often  more  convenient  to  give  the  dried  gland  in  doses  of  one  grain  daily. 
In  young  adults,  three  or  four  grains  may  be  given  three  times  a  day.  Should 
there  be  tachycardia,  giddiness,  and  headache,  the  dose  should  be  reduced  or  given 
less  often.    In  these  cases  transplantation  of  gland  tissue  has  been  advised. 


II.  BRANCHIAL  FISTULA   AND   CYSTS   OF   THE   NECK.— FISTUL.E 
OF  THE   THYRO-GLOSSAL   DUCT. 

Branchial  Fistulae. — In  the  mammalian  embryo  at  the  fourth  week  there  are, 
on  each  side  of  the  head,  behind  the  oral  cavity,  four  fissures  which  communicate 
with  the  anterior  part  of  the  alimentary  canal.  These  are  the  homologues  of 
the  clefts  found  in  branchiate  vertebrates.  The  third  and  fourth  fissures  in  the 
human  embryo  disappear  about  the  sixth  week  and  only  the  first  remains  at 
the  end  of  the  ninth  week.  Sometimes  the  clefts  between  these  arches  persist 
to  a  greater  or  lesser  degree,  and  this  explains  the  occurrence  of  congenital 
fistulse  of  the  neck,  as  well  as  that  of  cysts  and  diverticula  from  the  oesophagus 
and  larynx. 

These  fistulae  are  lateral  or  median.  If  lateral,  they  are  due  to  incomplete 
closure  of  the  second  branchial  cleft;  while  median  fistula?  are  due  to  the  per- 
sistence of  the  thyro-glossal  duct.  It  is  said  that  "the  position  of  the  external 
opening  bears  no  relation  to  the  origin  of  the  fistula."  All  these  fistuhr,  if  com- 
plete, open  internally  in  the  region  of  the  tonsil — that  is,  the  second  branchial 
cleft.  To  determine  the  origin  of  the  fistula  one  must  find  the  direction  of  the 
fistulous  tract.  If  these  fistula  arise  from  incomplete  closure  of  the  second  cleft, 
then  they  must  be  below  the  facial  nerve  and  above  the  glosso-pharyngoal. 
Some  of  the  lateral  fistulse  open  in  the  median  line  and  must  not  be  confounded 
with  persistent  thyro-glossal  duct,  which  runs  up  the  middle  of  the  neck. 

The  external  orifices  of  these  fistukr  vary  in  position,  as  mentioned  above, 
but  they  are  always  situated  internal  to  the  anterior  border  of  the  sterno-mastoid. 
Paget  says:  *' Cervical  branchial  fistula?  occur  as  two  or  three  minute  orifices 
on  one  or  both  sides  of  the  lower  part  of  the  neck,  and  they  lead  upward  to  the 
oesophagus  and  larynx,  the  lowermost  being  near  the  sternal  end  of  the  clavicle 
in  front  of  the  sterno-mastoid,  the  next  opposite  the  thyroid  cartilage,  and  the 
highest  between  the  thyroid  cartilage  and  hyoid  bone." 

The  fistula?  appear  as  small  orifices  on  the  skin,  capable  of  admitting  a  fine 
probe.  A  tag  of  skin  containing  cartilage  is  occasionally  seen  at  the  mouth  of 
the  orifice.  These  tags  are  known  as  cervical  auricles.  Many  of  these  fistula? 
end  as  sinuses  and  others  are  complete.  The  usual  depth  of  the  sinus  is  from 
2  to  5  cm.  When  two  in  number,  they  often  occu])y  symmetrical  positions. 
They  frequently  are  hereditary  and  occur  in  several  menib(>rs  of  the  same  family. 
These  fistula?  are  lined  by  mucous  membrane  and  sometimes  the  epithelium  is 
ciliated,  or  they  may  be  lined  by  skin  containing  sebaceous  glands.    They  secrete 
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^B  a  clear  mucous  fluid.  The  lumen  of  the  canal  varies  greatly  in  different  parts; 
^B  it  is  usually  smaller  at  the  two  ends.  When  complete  it  may  be  large  enough  to 
^B  allow  food  to  pass  from  the  pharjux. 

^H  Occasionally  the  canal  becomes  inflamed  and  there  is  formed  an  abscess 
^H  which  causes  some  difficulty  in  swallo\s"ing.    The  writer  has  on  two  occasions 

dissected  out  these  fistulous  tracts  and  has  found  them  going  up  between  the 
^^  two  branches  of  the  carotid  arter}'.  Watson  says  that  they  are  located  above 
^H  the  superior  lar\-ngeal  ner\'e  and  beneath  the  digastric  muscles.  The  sinus  has 
^H  been  found  to  contain  muscular  tissue. 

^H        It  is  probable  that  many  cysts  and  so-called  hydroceles  of  the  neck  are  due 
^H  to  imperfectly  closed  branchial  clefts. 
^H        Sanguineous  Cysts. — Sanguineous  cysts  of  the  neck  probably  originate  in 

branchial  fistula?  which  have  communicated  with  the  internal  jugular  vein. 

IGlueck  reports  a  case  where  the  vein  had  to  be  tied  before  the  cyst  could  be 
removed.  Bland  Sutton  says  that  *'it  has  long  been  suspected  that  the  so-called 
sebaceous  cysts,  which  arise  in  the  neck  below  the  deep  fascia,  take  origin  in 
unobliterated  segments  of  branchial  clefts.  Such  a  cyst  need  not  necessarily 
contain  grea.-^e  or  hair:   it  may  be  filled  with  mucus." 

Fistulae  of  the  Thyro-Glossal  Duct. — According  to  His,  the  lateral  lobes  of 
the  thyroid  develop  separate!}'  from  the  isthmus,  which  is  the  lower  end  of  the 
thyro-glossal  duct — ''a  median,  tubular  outgro^vlh  from  the  ventral  wall  of  the 
embr\-onic  phanmx."  (Sutton.)  The  duct  extends  from  the  root  of  the  tongue 
(foramen  csecum)  to  the  isthmus  of  the  thyroid.  The  development  of  the  body 
of  the  hyoid  bone  di\'ides  the  duct  into  two  parts — an  upper  or  Hngual.  and  a 
lower  or  thyroid.  (Figs.  286  and  287.)  Sometimes  the  persistent  duct  may  pass 
through  the  body  of  the  hyoid  bone  itself. 

Usually,  as  development  progresses,  these  ducts  disappear,  but  occasionally 
they  pei*sist  and  appear  as  median  cervical  fistulae,  lingual  dermoids,  and  acces- 
sory- thyroids. 

Fistula. — The  fistula,  as  a  rule,  is  not  congenital,  but  appears  later,  for  it 
Ls  originally  an  incomplete  internal  one  that  reaches  to  the  neighborhood  of  the 
skin.  Branchial  fistulae,  on  the  other  hand,  are  always  congenital.  We  are 
indebted  to  Marshall  for  our  knowledge  of  the  nature  of  these  fistulae ;  he  had 
the  opportunity  of  dissecting  a  child  aged  five  who  died  of  diphtheria  and  had 
a  median  fistula.  The  opening  of  the  fistula  occurs  in  the  middle  line  between 
the  suprasternal  notch  and  the  hyoid  bone,  usually  just  below  the  cricoid  car- 
tilage, and  api^ears  as  a  pin-head-sized  opening  in  a  puckered,  scar-like  depres- 
sion, which  is  usually  moist.  A  probe  introduced  into  the  opening  passes  directly 
upward,  in  the  middle  line,  to  the  hyoid  bone  and  immediately  beneath  the  skin. 
Sometimes  the  fistula  forms  a  raised  ridge  externally.  In  some  cases  the  fistula 
pierces  the  body  of  the  hyoid  bone  or  passes  behind  it  through  the  tongue  to  the 
foramen  caecum.  Bland  Sutton  relates  a  ca.se  where  a  fibrous  cord  behind  the 
hyoid  bone  was  continuous  both  with  the  pyramidal  lobe  of  the  thyroid  and 
with  the  tube  leading  to  the  superficial  sinus.  The  fistulae  are  lined  with  cyhn- 
drical  epithelium,  sometimes  ciliated,  and  in  the  centre  there  is  often  squamous 
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epithelium.  These  fistulae  are  probably  at  first  retention  cysts  which  have 
developed  from  the  persistence  of  the  thyro-glossal  duct,  and  in  which  the  secre- 
tion goes  on  accumulating  until  they  are  opened  by  a  surgeon  or  burst  through 

-  the  skin  and  form  a  sinus. 

Lingual  Dermoid.— These  der- 
moid cysts  appear  between  the 
tw^o  genio-hyoglossi  muscles  or 
project  into  the  submaxillary 
space  and  also  into  the  mouth, 
and  they  arise  from  an  unobliter- 
ated  lingual  duct.  A  probe  may 
sometimes  be  passed  through  the 
foramen  caecum  down  to  the  space 
between  the  two  muscles.  This  is 
occasionally  represented  by  a  solid 
cord.  If  part  of  this  duct  remains 
patent  while  the  two  ends  are 
closed,  the  secretion  from  the 
mucous  surface  and  sebaceous 
glands  collects  and  forms  a  tumor. 
These  cysts  are  lined  wuth  scjua- 
mous  epithelium  and  often  contain 
hair,  sebum,  and  cholesterin.  They 
are  easily  enucleated  by  a  vertical  median  incision  in  the  submaxillary  space. 

Accessory  Thyroids. — These  have  already  been  described  in  another  place, 
but,  no  doubt,  some  of  these 
accessory  glands  have  their  origin 
in  the  thyro-glossal  duct.  They 
usually  occur  in  the  neighbor- 
hood of  the  hyoid  bone  and  be- 
hind the  two  lobes  of  the  thy- 
roid; they  have  also  been  seen 
in  the  submaxillary  region  and 
at  the  base  of  the  tongue.  When 
they  occur  laterally,  in  a  line  with 
the  great  cornu  of  the  hyoid, 
they  are  offshoots  from  the  lat- 
eral lobes  of  the  thyroid  gland. 
These  accessoiy  thyroids,  in  cases 
of  goitrous  thyroids,  may  form 
moderately  large  tumors  which 
are  also  goitrous. 

Treatment  of  Neck  Fistula. 
treating  these  cases. 


Fig.  286. — Median  Cervical  Fistula  Associated  with  a 
Persistent  Thyroid  Duct.     (After  Bland-Sutton. ) 


Foramen  ttecum. 
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Thyroid  car 


Thyroid  gland. 


FiG.  287. — Diagram  to  Show  the  Relation  of  Parts 
in  a  Case  of  Median  Cervical  Fistula.  (From  Bland- 
Sutton,  after  C.  F.  Marshall.) 


Many  methods   have   been   devised   for 

Caustics,  electric  cautery,  and  excision  are  most  in  vogue. 

The  latter  is  the  best  of  all  and  the  only  sure  method  of  treatment.    In  branchial 
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tula  total  excision  of  the  fistulous  tract  is  the  best  procedure.    All  the  sinus 

lust  be  removed,  even  if  part  of  the  tonsil  has  to  be  dissected  away,  for,  if  a 

small  part  of  wall  is  left  behind,  the  fistula  is  sure  to  recur.     The  operation  is 

rery  difficult  and  should  be  undertaken  only  by  experienced  surgeons  on  account 

)f  the  close  relationship  between  the  sinus  and  the  carotid  sheath. 

Total  excision  of  a  median  fistula  is  even  more  difficult,  and,  to  remove  the 
inus  effectively,  the  basihyal  may  have  to  be  cut  through. 

Injection  of  caustics,  such  as  silver  nitrate,  chloride  of  zinc,  carbolic  acid, 
tc,  is  not  without  danger  and  generally  ends  in  failure. 


III.  THYMUS. 
Anatomy. 

The  thymus  gland  varies  much  in  size  in  different  individuals.    It  is  situated 
[chiefly  in  the  thorax,  but  the  upper  ends  of  the  two  lobes,  of  which  it  consists, 
[project  to  a  variable  distance  into  the  neck,  usually  meeting  the  lower  ends  of 
[the  lateral  lobes  of  the  thyroid  and  being  connected  \\1th  one  lobe  by  a  Hgament. 
[The  gland  hes  in  the  superior  and  anterior  mediastinal  spaces,  behind  the  ster- 
num; it  extends  to  the  level  of  the  fourth  costal  cartilage,  ha\dng  on  each  side 
the  pleurae  and  lungs,  and,  behind,  the  pericardium,  great  vessels,  and  trachea. 
It  consists  usually  of  two  lateral  lobes,  pinkish  in  color  and  of  a  soft  and  pulpy 
consistence. 

Sometimes  there  is  an  intemiediate  lobe,  and  occasionally  the  gland  forms 
a  single  mass.  It  varies  in  size  in  infants,  the  best  nourished  having  the  largest 
glands.  It  attains  its  greatest  development  toward  the  end  of  the  second  year, 
when  it  may  measure  from  1^  to  2^  inches  in  length  and  f  to  Ih  inches  in  breadth. 
It  slowly  diminishes  in  size  until  puberty,  when  it  rapidly  undergoes  fatty 
degeneration  and  almost  entirely  disappears  in  adult  life,  mere  remnants  being 
found. 

Occasionally  the  thymus  may  persist  into  adult  life.  This  occurs  in  certain 
diseases  such  as  exophthalmic  goitre,  leukaemia,  Hodgkin's  disease.  It  is  said 
to  persist  sometimes  in  myxoedema  and  acromegaly. 

The  function  of  the  gland  being  unknown,  the  pathology  it  still  obscure. 

Diseases. 

Status  Lymphaticus. — According  to  Paltauf  enlargement  of  the  thjTuus  is 
only  part  of  the  clinical  picture;  in  addition,  the  spleen  is  enlarged,  as  are  also 
the  thyroid  gland  and  the  IjTiiph  nodes  (especially  of  the  neck  and  axillae),  the 
lymphoid  tissues  in  the  naso-pharj-nx  and  root  of  the  tongue,  Peyer's  patches, 
and  the  glandular  tissue  of  the  intestines ;  and  with  these  conditions  is  associated 
hjT^erplasia  of  the  bone  marrow.  Status  lymphaticus  is  frequently  associated, 
m  children,  \sith  rickets  and  scrofula,  and,  in  adults,  with  acromegaly  and  Graves' 
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disease.  There  may  be  increased  dulness  in  the  upper  part  of  the  sternum,  and 
occasionally  during  forced  respiration  the  thymus  may  be  visible  at  the  supra- 
sternal notch. 

Persons  with  such  a  diathesis  as  that' described  above  are  liable  to  fatal 
syncope.  It  has  been  stated  that  to  this  cause  may  be  attributed  some  of  the 
sudden  deaths  which  occur  during  anaesthesia,  as  also  some  of  the  deaths  which 
occur  from  syncope  during  or  immediately  after  bathing.  It  has  been  suggested, 
furthermore,  that  the  defective  action  of  the  heart,  may  be  due  to  auto-intoxica- 
tion caused  by  thymus  internal  secretion. 

If  this  status  lymphaticus  be  recognized  it  should  be  treated  in  much  the 
same  manner  as  one  would  treat  a  case  of  scrofula,  and  care  taken  to  avoid 
anything  likely  to  cause  syncope.  When,  in  a  case  of  chronic  dyspnoea,  trache- 
otomy fails  to  relieve,  the  possibility  of  enlarged  thymus  should  be  considered, 
the  superior  mediastinum  opened,  and  the  gland  pulled  out  and  partially  excised 
or  completely  removed. 

Anaesthetics  are  particularly  dangerous  in  this  condition,  the  heart  muscle 
being  usually  flaccid  and  there  being  a  lack  of  tone  in  the  circulatory  system. 
Ether,  given  by  the  open  method,  is  advised  by  McCardie  in  cases  of  suspected 
status  lymphaticus,  and  before  the  administration  of  the  anaesthetic  is  com- 
menced a  hypodermic  of  strychnia  and  atropine  should  be  given. 

Tumors. — Tumors  of  this  gland,  owing  to  the  very  difficult  position  in  which 
they  are  situated,  are  rarely  interfered  with.  Sarcomata  are  the  most  common 
tumors,  but  they  are  rarely  recognized,  being  supposed  to  be  enlarged  lymph 
nodes.  Malignant  lymphoma  has  been  found,  as  has  also  carcinoma  (arising 
from  the  epithelial  tissue). 

Dubois's  abscesses  of  the  thynms,  filled  with  soft,  cheesy  matter,  are  probably 
broken-down  gummata,  the  result  of  congenital  syphilis.  Cysts  of  the  thymus, 
improperly  called  Dubois's  abscesses,  have  been  investigated  by  Chiari,  who 
regards  them  as  a  growth  of  thymic  tissue  into  the  corpuscles  of  Hassall.  Der- 
moid cysts  have  also  been  found  in  the  thymus ;  they  contained  hair,  epithelium, 
and  fatty  contents,  as  in  dermoid  cysts  of  the  ovary. 

G.  N.  Acker  reports  a  case  of  sarcoma  of  the  thymus,  where  the  most  con- 
spicuous symptom  during  life  was  great  oedema  of  the  left  side  of  the  face  and 
left  arm.  This  sarcoma  involved  other  parts  as  well,  such  as  the  left  lung  and 
left  axillary  spaces;  it  exerted  pressure  upon  the. subclavian  vein.  Paviot  and 
Gerest  report  a  case  of  primary  epithelioma  of  the  thymus  in  a  woman  aged 
fifty-two. 

Simple  Enlargement  of  the  Thymus  (Hyperplasia). — This  condition  may 
exist  in  children  or  adults  (juite  independently  of  other  diseases,  and  fatal 
dyspnoea  and  cardiac  failure  may  be  due  to  it.  (Fig.  288.)  The  enlargement 
may  be  acute  or  chronic. 

In  acute  cases  (thymic  asthma),  the  child,  apparently  in  perfect  health, 
chokes,  become  cvanosed,  and  dies,  the  only  morbid  appearance  at  post-mortem 
examination  b(>ing  an  enlargement  of  the  thyroid. 

In  the  chronic  form  the  dyspncca  is  progressive.    Ehrhardt,  of  Kocnigsberg, 
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ys  that  the  first  operation  for  enlarged  thymus  was  performed  by  Rehn  and 
reported  by  Siegel,  in  189G.  The  patient  was  a  six-years-old  child  who  had 
suffered  from  dyspnoea  for  four  weeks.  Tracheotomy  and  the  introduction  of 
a  long  tube  relieved  the  symptoms.  Later,  when  a  short  cannula  was  substituted, 
difficulty  of  breathing  again  came  on :  so  the  superior  mediastinum  was  opened 

d   immediately    the  thymus  ap- 
peared.    The  gland  was  pulled  out 

ill  further  and  fixed  outside  the 

est,  with  permanent  relief  to  the 

tient. 

Fritz  Koenig.  in  1897,  made  a 
partial  extirpation  of  the  gland  in 
a  nine- weeks-old  baby  after  trache- 
otomy had  failed  to  relieve  the 
dyspnoea.  The  remaining  portion 
of  the  gland  was  pulled  out  and 
sewed  to  the  manubrium  and  the 
tendon  of  the  stemo  -  mastoid 
muscle. 

Ehrhardt  has  performed  total 
extiipation  of  the  thymus  in  two 
cases;  the  first  was  in  a  child  of 
two  years,  the  second  in  a  girl  of 
fourteen.  Xo  e\il  results  followed 
complete  excision;  the  voice  was 
not  interfered  \\ith  and  the  dyspna?a 
was  permanently  reheved.  The 
operation  is  simple.  A  straight 
incision  is  made  in  the  median  line 
from  the  cricoid  cartilage  to  the 
episternal  notch;  the  superior  mediastinum  is  opened  and  inunediately  the  en- 
larged gland  protrudes.  It  is  then  pulled  out  and  enucleated  \A-ith  the  finger, 
veiy  few  vessels  requiring  ligature.  The  procedure  is  something  like  the  enu- 
cleation of  a  large  lymph  node.  Should  the  operator  \nsh  to  remove  a  part  of 
the  gland,  this  can  l^e  done  only  between  two  ligatures. 

The  dyspnoea  is  due  to  pressure  on  the  trachea,  and  this  is  much  increased 
when  the  head  suddenly  falls  or  is  bent  backward,  for  then  the  thymus  is  com- 
pressed in  the  upper  opening  of  the  thorax.  It  is  said  in  some  cases  that  pressure 
on  the  pneumogastric  nerves  causes  interference  with  these  functions  and  results 
in  cardiac  dilatation.  Pressure  on  the  aorta,  leading  to  dilated  heart,  is  given 
also  as  a  cause. 

Surgery  of  the  Thymus  Gland. — J.  Schwinn  {Journal  of  the  American  Medical 
Associatian,  June,  1908)  reports  a  case  of  thymic  asthma  in  a  baby  twenty-three 
days  old  in  which  he  removed  the  right  half  of  the  thymus  in  toto  and  part  of  the 
left.     Being  unable  to  ex-tract  the  gland  through  the  upper  aperture  of  the  chest 


Fig.  288. — Enlargement  of  the  Thymus,  Showing 
Pressure  on  the  Trachea.     (Original.) 
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without  producing  alarming  symptoms  of  dyspnoea  due  to  compression  of  the 
trachea,  he  spht  the  upper  part  of  the  sternum  and,  forcing  the  two  halves  apart, 
delivered  the  gland.  The  patient  .was  discharged  cured  eight  days  after 
operation. 

ADDENDA. 

Histology  of  Graves'  Disease. — In  some  cases  of  marked  exophthalmic  goitre, 
the  gland,  though  enlarged,  appears  to  be  perfectly  normal  microscopically,  and 
again  in  other  cases  of  goitre  where  there  is  marked  hyperplasia,  no  symptoms 
of  Graves'  disease  have  shown  themselves.  However,  in  every  case  of  death 
from  Graves'  disease  with  or  without  operation,  seen  by  the  writer,  there  have 
always  been  hyperplasia  and  infolding  of  the  epithelium  and  also  enlargement 
of  the  thymus  gland. 

Thyroidectomy. — Jackson  of  Pittsburg  performed  thyroidectomy  successfully 
in  two  stages,  first  performing  tracheotomy  and  four  weeks  later  enucleating 
the  gland  with  his  finger. 

It  is  said  that  rickets  in  children  is  due  to  absence  of  the  thyroid. 

Parathyroids. — Vincent  and  Joly  state  that  when  the  parathyroids  are  re- 
moved animals  do  not  die,  though  Gley  and  MacCallum  assert  the  contrary. 
Forsyth,  one  of  the  latest  investigators,  holds  that  the  parathyroids  are  really 
thyroidal  in  nature,  have  no  special  function,  and  are  really  not  essential  to  life. 
Others  assert  that  when  the  thyroid  is  extirpated  the  parathyroids  assume  the 
function  of  the  thyroid  and  develop  vesicles  containing  colloid  matter.  Although 
the  writer  has  extirpated  completely  over  a  dozen  thyroids  and  has  taken  no  care 
to  preserve  the  parathyroids,  yet  he  has  never  seen  a  case  of  tetany  nor  yet  a  case 
of  myxoidema  except  in  a  patient  on  whom  repeated  operations  were  performed 
for  carcinoma. 


SURGERY  OF  THE  THORAX  AND  SPINAL  COLUMN. 

By  NORMAN  B.  CARSON,  M.D.,  St.  Louis,  Missoun* 


I.   WOUNDS,    DEFORMITIES,   AXD   DISEASES   OF   THE 
THORACIC   WALL. 

The  thorax,  which  may  be  described  as  a  cage  ^ith  movable  waUs  which  are 
capable  of  expansion  and  contraction,  is  made  up  of  cartilaginous  and  bony 
parts.  The  form  of  the  thorax  is  that  of  an  irregular  tnmcated  cone  much  deeper 
behind  than  it  is  in  front  and  broader  from  side  to  side  than  it  is  from  before 
backward.  The  bony  elements  consist  of  ribs,  sternum,  and  thoracic  vertebrae. 
The  cartilaginous  element  consists  of  the  costal  cartilages.  The  sternum  may 
always  be  felt  in  the  middle  line  in  front.  The  ensiform  cartilage  is  at  the  lower 
extremity  of  the  sternum  and  is  overhung  on  each  side  by  the  costal  arch.  The 
anterior  surface  of  the  thorax  on  each  side  is  covered  by  the  pectoralis  major 
muscle.  The  ribs  are  arranged  in  twelve  pairs.  The  first  seven  pairs  reach 
the  sternum  through  their  cartilages  and  are  called  true  ribs  (costae  verse)  or 
sternal  ribs.  The  remaining  five  pairs  of  ribs  do  not  reach  the  sternum  and  are 
called  false  ribs  or  asternal  ribs  (costae  spuria^).  The  cartilage  of  each  of  the 
three  upper  asternal  ribs  joins  the  cartilage  of  the  rib  immediately  above  it. 
The  last  two  ribs  on  each  side  have  their  cartilages  ending  free  and  are  called 
the  floating  ribs.  The  upper  ribs  are  covered  by  thick  muscles  and  cannot  be 
felt  except  at  their  sternal  terminations.  In  order  to  count  the  ribs  it  is  best  to 
begin  \\ith  the  second  rib  which  joins  the  sternum  at  the  junction  of  the  manu- 
brium and  the  body  of  the  sternum.  The  twelfth  rib  is  often  too  small  to  be 
palpable.  The  nipple  is  usually  over  the  fourth  intercostal  space ;  but  its  posi- 
tion is  subject  to  great  variations,  particularly  in  women,  and  it  should  never 
be  used  as  a  landmark  in  counting  the  ribs. 
^K  It  is  the  author's  purpose  in  this  section  to  consider  the  malformations,  the 
^Tnjuries,  and  the  diseases  of  the  thoracic  wall,  confining  his  remarks  to  those 
conditions  which  affect  the  thoracic  wall  itself  but  do  not  involve  the  viscera 
contained  within  the  chest  ca\ity.     The  subject  of  fractures  and  dislocations 


^^Hiso 
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whose  works  he  has  taken  illustrations. 
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of  the  bones  or  cartilages  of  the  thoracic  wall  will  not  be  considered  here,  as  it 
has  been  taken  up  in  the  articles  on  fractures  and  dislocations. 

Wounds  of  the  Chest  Wall. 

The  wounds  which  involve  the  thoracic  wall  may  be  divided  into  the  follow- 
ing heads: — Contusions,  Penetrating  and  Non-Penetrating  Wounds,  and  Burns. 
The  penetrating  wounds  of  the  chest  will  receive  consideration  in  Vol.  VII.,  in 
the  article  on  Surgery  of  the  Lungs,  etc. 

Contusions  of  the  Chest. — Contusion  of  the  chest  is  an  injury  which  usually 
results  from  a  blow  with  a  blunt  instrument  or  from  some  violent  pressure.  The 
injury  may  be  limited  to  the  soft  parts  or  it  may  involve  the  bony  elements, 
resulting  in  fracture.  It  may  be  severe  enough  to  cause  injury  to  the  internal 
organs,  and  this  at  times  without  damaging  the  chest  wall  to  any  marked 
extent. 

Symptoms. — The  symptoms  produced  by  these  injuries  vary  in  direct  pro- 
portion to  the  severity  of  the  blow  or  the  degree  of  the  pressure.  The  patient 
may  present  a  definite  picture  of  shock,  and  this  may  be  the  case  where  there 
is  little  evidence  of  external  injury.  The  physical  signs  of  injury,  which  ap- 
pear more  or  less  quickly,  are  ecchymoses,  hsematoma,  the  laceration  of  muscles, 
and  occasionally  emphysema  of  the  subcutaneous  tissue.  The  latter  condition 
may  involve  only  a  limited  area  or  it  may  extend  over  the  entire  chest  wall, 
neck,  face,  and  abdomen,  so  that  the  normal  contour  of  the  individual  is  altered 
beyond  recognition. 

Dl\ GNOSIS. — The  history  obtainable  from  the  patient  or  from  those  who 
witnessed  the  injury  will  generally  make  clear  the  character  and  the  extent  of 
the  injury.  Hsematoma  is  evidenced  by  the  appearance,  at  the  seat  of  the  injury, 
of  a  soft  tumor  that  varies  in  size  according  to  the  amount  of  blood  extrava- 
sated  and  the  degree  to  which  the  density  of  the  tissues  interferes  with  its  spread. 
Where  the  intercostal  arteries  have  been  ruptured,  or  where  the  internal  mam- 
mary artery  has  been  injured,  the  hemorrhage  resulting  may  be  of  vital  signifi- 
cance. Emphysema  may  be  limited  or  general.  The  differential  diagnosis 
between  blood  clot  and  a  tumor  containing  air  is  determined  by  palpation  and 
by  percussion.  Palpation  reveals  crepitation  where  air  is  present,  especially  at 
the  margin  of  the  tumor;  percussion  over  a  tumor  which  contains  air  gives  a 
resonant  note,  while  the  note  will  be  completely  flat  over  a  tumor  containing 
blood.  The  laceration  of  muscles  is  evidenced  by  the  impairment  of  function 
of  the  part  controlled  by  the  injured  muscles,  and  also  by  a  depression  corre- 
sponding to  the  length  and  breadth  of  the  tear  or  laceration  in  the  nniscular 
tissue.  The  presence  of  emphysema  is  suggestive  of  fracture  of  a  rib,  though 
it  may  exist  where  no  fracture  is  demonstrable.  Careful  examination  should  be 
made  to  detect  the  presence  of  injury  to  the  organs  contained  within  the  thorax. 

Treatment. — When  shock  is  present  to.  any  degree,  stimulants,  warmth, 
and  absolute  rest  are  the  main  factors  to  be  observed  in  treatment.  Whore 
there  is  hsematoma,  applications  of  evaporating  lotions  should  be  made  unless 
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the  size  or  tenseness  of  the  tumor  seems  likely  to  influence  the  nutrition  of  the 
integument,  in  which  case  warm  applications  and  the  removal  of  all  pressure 
should  be  employed.  If,  despite  this  treatment,  it  becomes  e^^dent  that  gan- 
grene or  sloughing  of  the  skin  is  about  to  follow,  the  tumor  should  be  freely  in- 
cised and  the  clot  of  blood  removed.  If  hemorrhage  still  continues,  the  bleed- 
ing vessel  should  be  picked  up  and  ligated.  As  a  general  thing,  extravasated 
blood  is  absorbed  and  the  tumor  disappears  spontaneously;  in  rare  cases,  how- 
ever, these  hsematomata  become  infected.  When  this  happens,  free  incision 
should  be  made,  the  pus  evacuated,  and  the  ca\dty  washed  out  and  treated 
antiseptically.  Emphysema,  as  a  rule,  will  disappear  spontaneously  after  a 
few  days.  "\Miere  muscles  have  been  lacerated  no  special  treatment  is  necessary 
unless  the  involved  muscle  is  of  importance  to  function.  When  this  is  the  case, 
the  ends  of  the  torn  muscle  should  be  carefully  sutured  together  and  the  parts 
involved  should  be  confined  by  a  bandage  until  healing  shall  have  taken  place. 

Non-Penetrating  Wounds  of  the  Chest. — Non-penetrating  wounds  of  the 
chest  may  be  either  incised,  punctured,  contused  or  lacerated,  or  even  gunshot 
wounds.  Under  the  head  of  punctured  wounds  are  included  those  where  the 
depth  of  the  wound  is  greater  than  the  diameter  of  the  opening ;  under  that  of 
lacerated  or  contused  wounds  should  be  placed  injuries  which  are  inflicted  by 
a  blunt  instrument  and  in  which  the  skin  is  broken  and  the  surrounding  area 
and  subjacent  tissues  are  involved. 

Incised  woimds  are  inflicted  by  sharp,  cutting  instruments,  which  make  a 
line  of  incision  through  some  or  all  of  the  soft  tissues  with  or  without  opening 
the  pleural  ca^'ity.  They  are  frequently  the  result  of  razor  cuts  and  are  at  times 
of  great  extent,  encircling  almost  half  the  circumference  of  the  thorax  or  nmning 
its  entire  length  in  a  vertical  or  diagonal  direction.  Punctured  wounds  are  caused 
by  a  long,  sharp-pointed  instrument — such  as  the  stiletto,  the  bayonet,  the 
pitchfork,  or  a  sharpened  piece  of  iron  or  wood — which  enters  the  tissues  and 
often  involves  the  pleural  ca\'ity.  A  punctured  wound  of  the  chest  may  be 
caused  by  falling  on  a  picket  fence.  The  author  recalls  a  case  where  a  man  fell 
on  a  broken  rake  handle,  and  another  where  a  boy  fell  from  a  tree,  the  chest 
receiA-ing  during  the  fall  a  punctured  wound  from  a  broken  branch.  Lacerated 
wounds  are  inflicted  by  an  instrument  which  tears  the  tissues,  or  by  \dolence 
which  manifests  itself  in  some  other  manner.  This  form  of  injury  is  the  most 
frequent  of  the  non-penetrating  injuries  of  the  chest  wall.  Contused  wounds 
are  inflicted  by  a  blunt  instrument  or  a  fall,  and  are  often  accomi^anied  by  injury 
to  the  thoracic  \iscera.  Occasionally  such  wounds  are  followed  by  the  devel- 
opment of  traumatic  pneumonia,  in  which  the  cHnical  signs  are  frequently  unlike 
those  of  ordinaiy  lobar  pneumonia;  the  onset,  in  the  former  disease,  often  being 
msidious  in  character,  with  no  initial  chill.  As  to  the  origin  of  this  form  of 
pneumonia,  much  has  been  written.  Demuth  considers  these  cases  as  inflamma- 
tor}'  infiltrations,  lobar  blood  infiltrations,  the  fever  depending  upon  absorp- 
tion of  the  products  of  decomposition  of  the  blood.  Dumstrey  claims  that, 
owing  to  the  injury  which  it  has  received,  the  alveolar  epithelium  furnishes 
a  place  of  lowered  resistance  in  which  the  diplococci  of  pneumonia  may  develop. 
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Symptoms  and  Diagnosis. — The  clinical  picture  presented  in  these  injuries 
is  characteristic  of  wounds  of  this  nature.  There  is  usually  more  or  less  hemor- 
rhage, and  in  some  cases  shock,  at  times  severe,  may  be  present. 

The  diagnosis  depends  upon  the  histor}^  of  the  injury  and  the  appearance 
presented  by  the  injured  region. 

Treatment. — Incised  wounds,  unless  made  by  a  dirty  instrument,  require 
simple  cleansing,  suturing,  and  dressing.  In  case  the  instrument  producing 
the  wound  is  known  to  have  been  dirty,  the  latter  should  be  carefully  cleaned, 
drainage  should  be  established,  and  antiseptic  dressings  should  be  applied.  In 
the  treatment  of  punctured  wounds  the  course  to  be  pursued  depends  also  on  the 
nature  of  the  instrument  that  has  inflicted  the  injury.  If  the  instrument  has 
passed  through  the  clothing,  it  is  usually  necessary  to  enlarge  the  wound  in 
order  to  learn,  by  a  careful  examination,  whether  any  portions  of  it  or  any 
other  foreign  bodies  have  been  carried  into  the  tissues.  If  no  foreign  substance 
is  found  in  the  wound,  it  is  enough  to  cleanse  the  surface  and  apply  an  antiseptic 
dressing.  If  the  object  or  instrument  which  caused  the  injury  has  been  lying 
in  the  dust  or  is  covered  with  dirt,  especially  if  it  has  been  in  use  about  a  stable, 
the  wound  should  be  laid  open,  washed  thoroughly,  then  cauterized  with  car- 
bolic acid  and  immediately  afterward  saturated 
with  alcohol,  packed,  and  finally  dressed  with 
antiseptic  dressing.  At  the  same  time  a  pro- 
phylactic dose  of  5  c.c.  of  antitetanic  serum 
should  be  administered,  and  the  dose  should 
be  repeated  on  two  succeeding  days.  This 
treatment  should  be  especially  applied  where 
the  wound  is  due  to  a  wad  from  a  blank  cart- 
iddge.  In  no  case  should  one  fail  to  put  this 
treatment  into  effect  where  there  is  any  rea- 
sonable ground  for  suspecting  the  presence  of 
the  tetanus  bacillus.  The  same  treatment 
should  be  applied  to  lacerated  and  contused 
wounds  except  in  cases  where  the  appearance 
of  a  scar  would  be  objectionable.  Here  the 
edges  of  the  wound  may  be  excised  and  the  | 
fresh  surfaces  brought  together  by  sutures. 

Bums  of  the  Chest  Wall. — As  elsewhere 
on  the  surface  of  the  body,  burns  of  the  chest 
wall  may  be  divided  according  to  their  severity 
into  burns  of  the  first,  the  second,  and  the  third 
degrees.  Burns  of  the  chest  are  comparatively 
rare,  and  are  usually  seen  in  children  who 
spill  hot  fluids  or  corrosive  chemicals  over  themselves.  (Fig.  289.)  It  is  to  be 
remarked,  as  well,  that  burns  of  the  chest  for  a  given  area  are  more  severe  in 
their  constitutional  effects  than  are  burns  elsewhere  on  the  surface  of  the 
body.     In  adult  life  burns  of  the  chest  sometimes  follow  the  explosion  of 


Fig.  28!). — Severe  Jiiirn  of  Front  of 
Chest.  (City  Hospital,  St.  Louis,  Mo.) 
(See  also  Fig.  401  on  page  627  of 
Vol.  IV.) 


SURGERY  OF  THE  THORAX  AND  SPINAL  COLUMN.        405 

gases  or  of  dynamite  or  gunpowder.  They  are  sometimes  seen  in  the  insane, 
who  are  prone  to  lean  against  hot  stoves  or  hot  steam  pipes.  Of  late  years, 
since  the  general  use  of  the  Roentgen  ray,  many  burns  of  the  thorax  have 
been  reported  as  a  result  of  the  use  of  this  light  for  radiography  and  thera- 
peutic purposes.  Heat  from  radiation  produces,  as  a  rule,  a  burn  of  the 
or  second  degree  only.      A  burn  of  the  first  degree  is  evidenced  by  an 

rthematous  condition  of  the  epidermis  and  is  not  a  serious  affair.  A 
burn  of  the  chest  wall  of  the  second  degree,  in  which  the  ^lalpighian  layer 
"  id  the  papilla?  of  the  skin  are  destroyed  along  with  the  epidermis,  may,  pro- 
dded the  area  involved  is  of  considerable  extent,  prove  a  veiy  serious  affair. 

burn  of  the  third  degree  (which  signifies  a  complete  destruction  of  the  skin  and 
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Fig.  290.— Severe   Burn   of   Entire   Back   and   Chest,    with   Fatal   Result.     (City   Ho-spital, 

St.   Louis,   Mo.) 


the  underlying  tissues  of  the  chest,  even  the  muscles  at  times)  is  a  fatal  injury  in 
cases  where  the  area  involved  is  considerable.  In  such  a  burn  the  pleura  is  in 
most  cases  seriously  injured.  In  the  more  severe  cases  it  will  often  be  noted 
that  all  three  degrees  of  burn  are  present. 

Tre.\t:mf.xt. — The  treatment  of  a  burn  of  the  chest  wall  consists  of  treatment 
of  the  general  condition  of  the  patient  as  well  as  of  local  treatment  at  the  site  of 
the  injury.  Burns  of  the  fii^st  degree  require  little  treatment  for  constitutional 
symptoms;  locally,  they  are  best  treated  by  the  application  of  a  solution  of  ace- 
tate of  load  or  of  sodium  bicarbonate,  or  by  the  use  of  water  charged  with  car- 
bonic acid  gas.  Where  the  burn  is  of  a  severer  degree  the  author  believes  that 
the  use  of  oils  should  be  avoided,  as  they  favor  the  production  of  septic  condi- 
tions and  also  promote  the  process  of  absorption,  which  is  an  extremely  dan- 
gerous factor,  ^^'here  blistei-s  have  formed,  the  fii"st  step  is  to  open  them  and 
remove  the  elevated  skin.  Some  physicians,  I  am  aware,  recommend  that  the 
skin  be  allowed  to  fall  back  into  place,  in  order  that  healing  may  take  place  be- 
neath it ;  and,  as  a  matter  of  fact,  healing  often  does  take  place  when  this  coui-se 
IS  pursued.  The  application  of  rubber  tissue,  covered  with  a  twenty-per-cent 
solution  of  boric  acid,  is  in  order  after  the  elevated  skin  has  been  removed.  Picric 
acid  should  be  used  with  care  on  account  of  the  danger  of  absorption.     Exposure 
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to  the  air  should  be  favored  in  certain  cases.  Burns  of  the  third  degree  are  fol- 
lowed by  sloughing,  the  separation  of  the  slough  requiring  about  a  week  for  its  ac- 
complishment. As  soon  as  the  congestive  stage  is  over,  the  patient  should  be 
brought  under  the  influence  of  an  anaesthetic  and  the  necrotic  tissues  removed,  the 
denuded  area  then  being  treated  by  the  application  of  boric-acid  solution,  as 
stated  above.  The  healing  of  large  granulating  surfaces  may  be  aided  by  skin 
grafting,  in  accordance  wdth  the  method  of  Thiersch,  or  by  transplanting  large 
skin- flaps  from  the  arm  or  from  other  individuals.  If  the  healing  eschar  involves 
the  axillary  region,  serious  limitation  of  motion  is  liable  to  follow,  and  a  sec- 
ondary operation  will  be  required  to  establish  function  at  the  shoulder  joint. 
Profoimd  burns  of  the  chest,  however,  may  be  recovered  from  without  marked 
deformity.  It  is  to  be  borne  in  mind,  nevertheless,  that  old  scars  are  often  the 
seat  of  development  of  carcinoma.  Burns  caused  by  the  Roentgen  ray  should  be 
treated  in  the  same  manner  as  are  burns  produced  by  other  causes.  They  seem 
especially  liable  to  the  development  of  carcinoma.  The  constitutional  treatment 
employed  for  burns  of  the  thoracic  wall  is  the  same  as  that  ordinarily  em- 
ployed in  combating  collapse  and  severe  surgical  shock.  Normal  salt  solution 
should  be  infused  and  the  i)atient's  pulse  and  respiration  should  be  carefully 
watched.  It  should  be  borne  in  mind  that  serothorax  and  pyothorax  at  times 
develop  as  a  result  of  burns  of  the  thoracic  wall  and  require  aspiration. 

Deformities  of  the  Chest  Wall. 

Thoracic  deformities  may  be  either  congenital  or  acquired.  They  are  com- 
paratively infrequent. 

The  congenital  deformities  of  the  thorax  are  usually  the  result  of  conditions 
brought  about  by  defective  growth  in  utero.  Of  these  the  most  important  are: 
sternal  clefts,  sternal  fissures,  and  hiatus  in  the  sternum.  The  interest  of  these 
deformities  consists  chiefly  in  the  fact  that  they  may  be  mistaken  for  injuries  to 
the  chest  wall.  The  sternum  may,  in  some  cases,  be  entirely  absent,  and  a  hernia 
of  the  lungs  is  then  likely  to  occur.  Again,  there  may  be  a  partial  development  of 
the  sternum,  with  free  ribs  on  the  affected  side  and  the  intervening  space  filled 
with  a  membrane  which  bulges  during  expiration  and  retracts  during  inspira- 
tion.    Through  this  defect  pulsation  of  the  heart  or  aorta  may  be  felt. 

The  acquired  deformities  of  the  chest  are  usually  the  result  of  pathological 
conditions,  chief  among  which  is  rickets. 

Flat  Chest. — Flat  chest  is  an  ac(iuired  deformity  of  the  thorax,  which  is 
developed  by  certain  occupations  and  is  seen  chiefly  among  those  who  are  re- 
quired constantly  to  stoop  while  at  work — shoemakers,  embroidery  makers,  etc. 
The  deforaiity  consists  of  a  sinking-in  of  one  side  of  the  chest  at  the  level  of  the 
xiphoid  process.  It  is  usually  accompanied  by  the  deformity  known  as  "round 
back,"  the  chest  not  being  actually  flattened  but  appearing  so  because  the  shoul- 
ders and  scapula;  are  displaced  forward.  Hutchinson*  has  called  attention  to 
the  fact  that  these  chests  are  usually  round  in  that  they  are  deeper  than  normal 
♦Hutchinson:    Jour.  Amer.  Med.  Assoc,  Sept.   11th,  1897. 
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— a  persistence  of  the  foetal  t}'pe.  He  gives  us  an  index  which  shows  the  rela- 
tive depths  of  the  chest  at  different  ages.  This  index  is  found  by  di\'iding  the 
antero-posterior  diameter  at  the  nipples  by  the  transvei"se  diameter  at  the  same 
level. 

»Flat  chest  is  often  simply  an  exaggeration  of  that  condition  of  the  chest 
ich  is  observed  in  a  patient  ^ith  round  shoulders  or  with  kyphosis. 
Pigeon  Breast. — Pigeon  breast  (pectus  carinatum)  is  a  type  of  chest  which 
embles  the  chest  of  the  quadruped.  It  is  characterized  by  the  projection  of 
the  sternum  and  cartilages  in  the  form  of  a  keel.  The  lateral  diameter  is  much 
diminished  and  the  antero-poste- 
rior diameter  is  increased.  This 
defoiinity  is  always  acquired  and 
may  result  from  rickets,  Pott's  dis- 
ease, parahtic  conditions,  or  ob- 
struction of  respiration,  possibly 
due  to  enlarged  tonsils  or  ade- 
noids. (Fig.  291.)  It  is  a  deform- 
ity which  is  frequently  associated 
with  Pott's  disease. 

Funnel  Chest.  —  Funnel  chest 
(pectus  excavatum)  is  a  defomiity 
of  the  thorax,  the  reverse  of  pigeon 
breast.  The  lateral  diameter  of 
the  thorax  is  increased  and  the 
sternum  is  displaced.  It  is,  in  the 
milder  degrees,  a  common  deform- 
ity, and  may  be  of  congenital  origin. 

The  acquired  deformities  of  the 
chest  that  result  from  nasal  ob- 
struction, or  any  obstruction  to 
resj)iration,  are  verj^  common. 
Adenoid  tumors,  according  to 
Young,  almost  invariably  cause  a 
defonnity  of  the  chest.  Hyper- 
trophy of  the  tonsils  has  been  as- 
sumed by  Dupu}'tren,  Cooper, 
and  Warren  as  an  important  etiological  factor.  It  may  be  said  that  any 
obstruction  of  one  of  the  upper  air  passages,  which  is  great  enough  to  cause  in- 
sufficient respiratory  action  during  infancy  and  childhood,  will  produce  thoracic 
deformity,  inasmuch  as  the  chest  cannot,  under  these  circumstances,  expand 
nonnally.  Defonnities  of  the  chest  may  also  result  from  paral>i:ic  affections 
which  produce  insufficient  muscular  action. 

Prognosis. — The  prognosis  of  congenital  or  acquired  deformities  of  the  chest 
depends  upon  the  nature  and  extent  of  the  deformity.  In  fissures  of  the  ster- 
num, or  in  cases  where  this  bone  is  absent,  a  protrusion  of  the  thoracic  viscera 


Fig.  291 . — Acquired  Deformity  of  the  Thoracic  Wall, 
due  to  Adenoids.  Case  presents  marked  caving-in  of 
the  left  thoracic  wall.     (Original.) 
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(pulmonal  hernia,  pneumatocele)  may  take  place  and  thus  complicate  the  original 
condition.  After  adult  life  is  reached  very  little  can  be  done  to  overcome  these 
deformities,  certain  varieties  of  which  have  a  serious  effect  upon  the  heart  and 
lungs  and  the  process  of  respiration,  and  thus  indirectly  upon  the  general  health 
and  nutrition  of  the  patient. 

Treatment. — The  treatment  of  congenital  and  acquired  deformities  of  the 
thorax  consists  pre-eminently  in  removing  the  cause  of  the  deformity.  Cases 
dependent  upon  rickets  should  be  treated  for  rickets  and,  where  there  is  obstruc- 
tion to  the  respiratory  organs,  this  should  be  carefully  and  speedily  removed. 
Gymnastic  exercises  and  active  and  passive  movements,  coupled  with  correc- 
tive appliances,  should  be  employed.  Where  there  exists  an  ectopic  condition, 
the  defect  may  be  remedied  by  an  osteoplastic  operation  such  as  that  described 
by  Vulpius.  This  operation  consists  in  bisecting,  longitudinally,  that  portion 
of  the  rib  which  is  immediately  adjacent  to  the  gap  and  connecting  each  of  the 
separate  portions  (or  flaps),  after  mobilizing  them,  with  the  nearest  rib. 

Deformities  of  the  Ribs. — Defective  formation  and  entire  absence  of  ribs  are 
uncommon  abnormalities.  They  are  usually  found  to  be  associated  with  lateral 
curvature  of  the  spine. 

Cervical  Ribs. — Cervical  ribs  are  probably  much  more  frequent  than  is  sup- 
posed. Of  recent  years  they  have  often  been  discovered  by  the  a;-ray  in  in- 
dividuals in  whom  their  presence  had  not  previously  been  suspected.  Reisman* 
has  reported  forty-six  cases;  Pilling  mentions  one  hundred  and  twenty-nine 
cases.  (For  further  details  relating  to  cervical  ribs,  consult  the  article  on  "Sur- 
gical Diseases  and  Wounds  of  the  Neck"  in  the  earlier  part  of  this  volume.) 

Diseases  of  the  Chest  Wall. 

Furuncles  and  Carbuncles. — The  skin  which  covers  the  chest  wall  is  provided 
with  an  abundance  of  sebaceous  glands,  and  consequently  it  is  a  favorite  seat 
for  the  localization  of  furuncles  and  carbuncles.  This  is  particularly  true  of  the 
back,  where  the  region  of  the  shoulder  blades  and  root  of  the  neck  is  exposed  to 
the  irritation  of  clothing  and  is  frequently  the  seat  of  comedones  and  of  acne. 

The  ordinary  furuncle  will  yield  rapidly  to  incision  and  antiseptic  treat- 
ment: the  carbuncle,  on  the  other  hand,  is  a  much  more  difficult  disease  to  deal 
with,  especially  in  the  aged  and  in  patients  who  have  diabetes.  Death  from 
sepsis  or  from  cachexia  is  not  an  unusual  event  in  such  patients  when  they  are 
affected  with  carbuncle.  In  all  cases  of  furunculosis  or  carbunculosis  the  pres- 
ence of  nephritis  or  diabetes  or  other  constitutional  affection  should  call  for  care- 
ful consideration. 

As  regards  the  surgical  measures  which  experience  has  shown  to  be  effective, 
the  choice  lies  between  crucial  incisions  and  excision  of  the  entire  carbuncle; 
and  there  is  very  Httle  doubt  to-day  that  excision  is  the  safer  course  to  adopt. 
(See  also  Vol.  II.,  page  307.)  Where  a  diagnosis  of  diabetes  or  nephritis  has  been 
made,  one  should  be  careful  to  give  a  very  guarded  prognosis. 

*  Reisman,  in  University  of  Pennsylvania  Bulletin,  March,  1904. 
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Phlegmon  of  the  Chest  Wall. — Acute  abscesses  of  the  chest  wall  arise  from 
infections  introduced  from  without;  they  also  develop  as  a  setjuence  of  the 
lodgment  of  a  foreign  body  in  a  wound:  but  their  most  frequent  mode  of 
development  is  from  suppurating  lymph  nodes  of  the  axilla.  Here  the  col- 
lection of  pus  may  gravitate  along  the  course  of  the  ribs  and  point  somewhere  on 
the  anterior  surface  of  the  chest.  In  making  a  diagnosis  of  abscess  of  the  chest 
wall,  it  is  well  to  bear  in  mind  the  condition  known  as  empyema  necessitatis* 
which  is  always  accompanied  by  the  physical  signs  of  empyema  (as  may  be 
demonstrated  by  percussion,  auscultation,  and  exploratory  aspiration).     Cold 


Fig.  292. 


Fig.  293. 


Figs.  292  and  29.3. — Front  and  Side  Views  of  a  Patient  Affected  with  Tuberculosis  of  the  Sternum 
at  the  Junction  of  the  ilanubrium  and  Gladiohis.  In  this  case  the  lesion  simulated  fracture  of  the 
sternum  so  closely  that  several  unsuccessful  attempts  were  made  to  reduce  the  deformity  before  it 
became  evident  that  the  bone  was  not  fractured  but  diseased-     (Author's  case.) 

abscesses  of  the  chest  usually  follow  a  tuberculous  periostitis  and  are  at  times 
discovered  at  some  distance  from  the  focus  of  carious  bone. 

The  symptoms  produced  by  a  large  abscess  of  the  chest  wall  are  at  times  very 
severe.  The  treatment  indicated  for  any  of  these  conditions  consists  of  drain- 
age, curettage,  and  antiseptic  packing  and  dressing. 

Osteomyelitis  of  the  Stemmn  and  Ribs. — Acute  osteomyeHtis  of  the  sternum 
and  ribs  is  a  rare  affection  and  it  is  usually  discovered  in  cases  which 
have  foci  of  osteomyelitis  elsewhere.  It  has  been  noted  that  this  affection  is 
sometimes  associated  ^ith  typhoid  fever  and  also  ^^ith  syphilis.  The  region  of 
the  rib  chiefly  affected  is  at  the  Ime  of  junction  between  bone  and  cartilage,  or, 
when  the  focus  is  situated  m  the  sternum,  it  lies  at  the  junction  of  rib,  cartilage, 
and  sternum. 

An  empyema  in  which  the  pus  burrows  through  the  intercostal  spaces  and  appears  as 
a  subcutaneous  tumor."     (Gould.) 
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The  treatment  is  surgical.  What  is  needed,  as  a  rule,  is  a  free  and  early 
incision.  In  a  few  cases,  however,  a  resection  of  the  diseased  area  of  the  bone 
or  cartilage  will  have  to  be  made. 

Tuberculosis  of  the  Sternum  and  Ribs. — Tuberculosis  of  the  sternum  and 
ribs  is  more  frequently  encountered  than  acute  osteomyelitic  disease.  As 
compared  with  tuberculosis  of  the  bones  of  the  extremities,  it   is  a  very  rare 

affection.  (Figs.  292,  293,  and 
294.)  For  a  complete  considera- 
tion of  the  subject  reference  should 
be  made  to  the  article  on  "Tu- 
berculosis of  the  Bones  and 
Joints,"  in  Vol.  III. 

Syphilis  of  the  Sternum  and 
Ribs. — This  affection  is  very  simi- 
lar to  tuberculosis  in  its  clinical 
aspects.  At  times  the  sternum 
may  show  extensive  destruction, 
or  there  may  be  gummatous  swell- 
ings on  its  anterior  surface  or  on 
the  surfaces  of  the  ribs.  The 
diagnosis  depends  upon  the  history 
of  syphilis  and  the  presence  of 
syphilitic  lesions  elsewhere.  Treat- 
ment consists  in  the  routine 
administration  of  constitutional 
remedies.  At  times  surgical  inter- 
ference for  the  purpose  of  drainage 
may  be  found  necessary. 

Actinomycosis  of  the  Chest 
Wall. — Actinomycosis  of  the  chest 
wall  is  seldom  if  ever  a  primary 
infection.  Usually  it  extends 
from  a  focus  in  the  neck,  face, 
or  vertebra,  and  involves  the  clavicle,  the  sternum,  or  the  ribs.  The  dis- 
ease, however,  may  extend  outward  from  the  lungs  or  pleura.  Hickens  found 
the  lungs  involved  in  from  twelve  to  fifteen  per  cent  of  the  cases. 

Actinomycosis  is  characterized  by  persistent  and  rapid  progress.  Follow- 
ing the  development  of  an  abscess  at  the  original  seat  of  infection,  fistulous  tracks 
form  in  all  directions  and  establish  new  abscesses  in  the  surrounding  tissues. 
This  burrowing  goes  on  without  cessation  and  the  patient  presents  a  picture 
similar  to  that  of  rapidly  progressive  tuberculosis.  Hodenpyl  collected  thirty- 
four  cases,  and  of  this  numlxM-  thirty-two  ended  in  death.  No  accurate  or  certain 
diagnosis  can  be  made  without  a  microscopical  examination  of  the  pus  removed 
from  the  area  involved,  and  one  should  never  postpone  such  an  examination 
where  the  presence  of  actinomyces  is  suspected. 


Fig.  294. — Tuberculous  Disease  of  the  Manubrium 
Sterni.  (From  de  Quervain's  "  Spezielle  Chirurgische 
Diagnostik,"  Leipzig,  1907.) 

The  patient  gave  a  history  of  tuberculosis  in  his 
family.  No  evidence  whatever  of  sj'philis  was  dis- 
covered. The  pus  obtained  by  puncturing  the  swelling 
was  of  a  brownish  color,  tough  and  mucoid  in  charac- 
ter. The  administration  of  potassium  iodide,  which 
was  tried  at  the  very  beginning,  produced  no  benefi- 
cial effects.  Inoculation  of  a  guinea-pig  dernonstrated 
the  tuberculous  nature  of  the  disease. 
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The  treatment  consists  in  opening  the  abscesses,  washing  them  out  freely 
with  hydrogen  dioxide,  and  then  apphing  a  saturated  sokition  of  silver  nitrate, 
a  ninety-five-per-cent  solution  of  carbolic  acid,  or,  as  recommended  by  Beran,  a 
ijtrong  solution  of  sulphate  of  copper.     The  patient  should  be  surrounded  by  the 

st  hygienic  conditions  pos- 
sil)le  and  should  be  given 
half  a  grain  of  sulphate  of 
copper  three  times  a  day  or 
itassium  iodide  in  full 
doses.  AVhen  new  abscesses 
forai,  they  should  be  treated 
as  above  outlined.  (See  also 
Vol.  HL,  page  458.) 

Echinococcus  of  the  Chest 
Wall.  —  Echinococcus  of  the 
chest  wall  is  rare.  The  lit- 
erature contains  but  one  case 
of  primary  echinococcus  of 
the  sternum,  viz.,  that  re- 
ported by  Madelung.  This 
fomi  of  cyst  develops  in  the 
chest  wall  usually  as  a  soft 
tumor  mass  similar  to  a  li- 
poma, and  is  generally  found 
in  the  muscle  layer.  Diag- 
nosis is  made  by  exploratory 
incision  or  puncture,  and  by 
the  discovery  of  the  booklets 
in  the  fluid  contained  within 
the  cyst.  The  finding  of  the 
booklets  is  at  times  difficult 
and  even  impossible;  the 
presence  of  succinic  acid  in 
the  fluid  is  regarded  as  a  pos- 
itive diagnostic  sign. 

Exposure  of  the  cyst  wall 
by  incision  and  removal  of  the 
entire    cvst    constitute    the 


Fig.  295. — Pendulous  Tumor  of  the- Breast,  and  Fibroma 
Molluscum  of  the  Arms,  Chest,  Abdomen,  and  Thighs.  (Case 
of  Dr.  C.  Winfield  Perkins,  Princeton,  X.  J.  See  report  in 
Medical  Record,  Sept.  26th,  1908.) 


only  treatment  that  is  required.      Prolonged  suppuration  is  apt  to  follow  an 
operation  for  the  removal  of  an  echinococcus  cj'st. 

New-Growths  of  the  Chest  Wall.— As  in  the  case  of  tumors  elsewhere  on  the 
surface  of  the  liody.  the  new-growths  which  involve  the  thoracic  wall  may  l^e 
divided  into  benign  gro\\-ths  and  malignant  gro\\ths.  ^Mien  their  origin  is  taken 
into  consideration  they  may  be  separated  into  those  which  arise  from  the  soft 
parts  and  those  which  arise  from  the  bones  or  periosteum. 
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Benign  Grouihs.— Among  the  benign  growths  which  arc  found  on  the  chest 
wall,  mention  should  be  made  of  sebaceous  cysts  and  dermoids,  both  of  which  are 
usually  located  on  the  back.     Lipoma  is  also  most  frequently  found  in  the  tis- 


FiG.  296. 


Fig.  297. 


Figs.  296  and  297. — Fibroma  Molluscum  of  the  Skin  of  the  Chest  and  of  the  Chest  Wall.     (Au- 
thor's case.)      Fis-  296,  front  view;    Fig.  297,  view  of  the  back. 


Fio.  298. — Large  Fibroma  Molluscum  of  the  Neck  and  Scalp  A.s.sociated  with  the  Same  Lesion  of  the 
Chest  Wall.    In  this  case  the  patient  is  a  .-^on  of  the  woman  pictured  in  Figs.  296  and  297.    (Author's  cjisc.) 

The  tumor  underwent  sarcomatous  degeneration  and  resulted  fatally  after  the  development  of  a 
large  traumatic  ha.'mutoma  and  gangrene  of  the  skin  covering  it. 
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sues  of  the  back.  Fatty  tumors  are  usually  lobulated  and  eas}^  of  recognition; 
they  may  attain  a  remarkably  large  size.  The  symptoms  produced  by  a  tu- 
mor of  this  nature  are  usually  only  those  which  result  from  mechanical  inter- 
ference with  muscular  action,  due  to  the  size  of  the  growth. 

Excision  of  the  gro^^i:h,  which  usually  entails  little  difficulty,  constitutes 
^^  proper  treatment. 

^B  Fibroma  occurs  almost  as  frequently  on  the  chest  wall  as  does  lipoma.  It  is 
distinguished  from  the  latter  by  its  firm  consistency  and  its  slow  gro\\ih.  It 
usually  arises  from  the  submuscular  fibrous  tissues  and  is  of  slow  growih,  reach- 
ing the  size  of  a  hen's  egg  as  the  maximum.  Fibroma  molluscum  (Figs.  295.  296, 
297.  and  298)  is  a  form  of  fibroma 
which  originates  from  the  sheaths 
of  the  nerves,  directly  under  the 
skin.  In  consistency  this  tumor 
is  soft.  It  always  occurs  in  mul- 
tiple form  and  the  individual  tu- 
moi"s  may  appear  thickly  scattered 
over  the  entire  surface  of  the  tmnk. 

The  treatment  of  fibromata  is 
best  carried  out  by  simple  incision 
and  removal  of  the  tumor  mass. 
Fibromata  which  involve  the 
pleura  require  an  exsection  of  a 
portion  of  this  membrane,  which  is 
a  serious  procedure.  The  indi- 
vidual tumoi-s  of  fibroma  mol- 
luscum may  be  removed  from  the 
surface  of  the  body  ^\'ith  scissore, 
without  the  aid  of  an  anaesthetic. 

Enchondroma  may  arise  from 
the  surface  of  either  the  sternum  or 
the  ribs.  Though  histologically  a 
benign  groTNth,  it  is  to  be  remem- 
bered that  it  has  a  tendency  to 
metastasis.  It  is  a  comparatively 
rare  growth  on  the  chest  wall  and 
usually  develops  at  the  line  of  junction  between  bone  and  cartilage.  En- 
ehondromata  have  a  tendency  to  undergo  degeneration  and  appear  as  cysts; 
they  may  increase  in  size,  invohing  several  ribs  and  perforating  the  pleura. 

^Mien  the  tumor  is  of  small  size  the  symptoms  are  slight;  but  when  the 
growth  increases  it  may  produce  marked  symptoms  of  pressure. 

Removal  of  the  tumor  in  its  entirety  at  as  early  a  date  as  possible  constitutes 
the  proper  treatment.  At  times  it  is  necessary  to  exsect  considerable  portions 
of  several  ribs.  It  should  be  kept  in  mind  that  pneumothorax  and  pyothorax 
are  conditions  which  may  follow  operations  involving  the  pleura. 


Fig.  299. — Sarcoma  of  the  Chest  Wall  for  which  an 
Extensive  Excision  of  Ribs,  Sternum,  and  Pleura  was 
Done.  The  condition  returned  in  the  form  of  a  widespread 
sarcomatosis  and  resulted  fatally.     (Author's  ease.) 
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Keloid  of  the  skin  covering  the  chest  wall  may  develop  either  spontaneously 
or  as  a  secondary  manifestation  in  the  scar  of  a  definite  injury.  The  sponta- 
neous variety  of  keloid  is  now  considered  to  be  indistinguishable  from  the  keloid 
that  develops  in  a  scar.  Wilms  has  shown  that  an  injury  to  the  cutis,  with 
subsequent  scar  formation,  always  precedes  the  development  of  a  keloid.  Mul- 
tiple keloids  of  the  back  develop  at  the  seats  of  former  acne  pustules.  These 
groA\'ths  rarely  give  rise  to  symptoms,  and  surgical  treatment  of  them  should  be 
avoided. 

Na3vus,  cavernous  hsemangioma,  and  lymphangioma  occur  on  the  chest 
wall.  Na}vi  usually  are  of  no  clinical  importance.  Hjemangioma  and  lymph- 
angioma may  increase  to  considerable  size  and  may  look  like  large  cystic  tumors. 

Where  they  cause  symptoms  which  demand 
treatment,  it  is  best  to  attempt  a  radical  ex- 
cision rather  than  to  waste  time  employing 
puncture,  cauterization,  etc.,  for  their  relief. 

Malignant  Growths. — The  malignant  gro\^'ths 
which  involve  the  chest  wall  are  sarcomata 
and  carcinomata. 

Sarcoma. — Sarcoma  of  the  chest  wall  has 
been  reported  as  a  primary  growth.  As  a 
rule,  however,  it  is  secondary  to  sarcoma 
situated  elsewhere, — as,  e.g.,  in  the  breast,  the 
mediastinum,  or  the  thoracic  viscera.  Pri- 
mary sarcoma  of  the  sternum  has  been  more 
frequently  observed.  The  sarcomata  which 
arise  from  the  bones  may  be  divided  into  two 
classes:  osteosarcomata  and  chondrosarco- 
mata.  They  usually  occur  before  middle  life. 
They  grow  slowly,  as  a  rule  are  painless,  and 
have  a  marked  tendency  to  early  metastasis. 
Sarcoma  of  the  sternum,  involving  the  upper 
end,  has  been  removed  successfully.  Sarcoma 
of  the  chest  wall,  wherever  it  occurs,  is  a  very  serious  condition  and  one 
requiring  prompt  surgical  interference  if  a  cure  is  to  be  hoped  for.  The  size  of  the 
sarcoma  is  often  very  much  greater  than  the  external  appearance  of  the  tumor 
would  incline  the  surgeon  to  beheve.     (Figs.  299,  300,  301,  302,  and  303.) 

The  surgical  treatment  of  sarcoma  of  the  chest  wall  consists  of  as  thorough 
an  excision  of  the  growth,  and  of  the  involved  structures  near  the  growth,  as 
is  possible.  It  is  to  be  borne  in  mind  that  death  usually  follows  the  apjx^ar- 
ance  of  this  gro^vth  on  the  chest  wall,  no  matter  how  complete  the  surgical 
treatment  may  have  been.  Coley's  serum  may  perhaps  afford  some  relief  in 
these  cases.     (See  Vol.  III.,  page  454.) 

Carcinoma. — Carcinoma  of  the  chest  wall  may  be  primary,  and  wh(>ii  such 
is  the  case  the  growi;h  is  usually  of  the  rodent-ulcer  type.  Early  treatment 
with  the  x-ray  has  been  successful  in  these  early  cases.    When  the  tumor  has 


Fig.  300. — Osteosarcoma  of  Sternum 
and  Ribs.     (Author's  case.) 
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•eached  a  later  stage  of  development  a  thorough  exsection  should  be  done. 
^econdary  carcinoma  of  the  chest  wall  may  follow  from  disease  in  the  medias- 
inum  or  from  cancer  of  the  breast.     In  the  latter  case  it  often  attains  consider- 


FiG.  301. 


Fig.  302. 


Figs.  301  and  302. — Side  and  Front  Views  of  a  Patient  Affected  with  Osteosarcoma  of  the  Chest 
Wall,  with  involvement  of  the  bones  at  the  shoulder-joint.     (.Author's  case.) 


able  size,  spreads  rapidly,  and  involves 
the  ribs  and  pleura.  The  prognosis, 
where  the  growth  is  confined  to  the 
skin,  is  more  favorable  than  when  the 
disease  is  of  sarcomatous  nature,  as 
there  is  less  tendency  to  metastatic 
spreading.  Where  the  growth  is  sec- 
ondary- to  carcinoma  in  some  more  dis- 
tant part  of  the  body,  and  where  it 
has  attained  considerable  headway 
before  treatment  is  established,  the 
prognosis  is  absolutely  hopeless. 

Treatment  consists  in  as  thorough 
an  excision  of  the  growth  as  is  possible. 

Hodgkin's  Disease  may  be  accom- 
panied by  characteristic  manifestations 
in  the  thoracic  wall,  the  swelling  of 
the  lymph  nodes  in  the  axillae  simu- 
lating  sarcoma    in  their  appearance. 


Fig.  303. — Back  View  of  the  Same  Patient. 
(See  Figs.  301  and  302.) 
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Diseases  of  the  Clavicle. 

The  clavicle  is  subject  to  the  same  diseases  as  are  the  other  bones  of  the 
skeleton,  though  to  a  remarkably  less-  degree.  Osteomj^elitis,  for  instance, 
affects  the  long  bones  with  much  greater  frequency  than  the  short  ones.  In 
the  statistics  accumulated  by  Froehner,  the  long  bones  were  diseased  four  hun- 
dred and  seventy  times  and  the  short  and  flat  bones  thirty-four  times,  eight  of 
the  latter  being  cases  of  disease  of  the  clavicle.  AYhen  acute  osteomyelitis 
affects  the  clavicle,  it  may  produce  extensive  or  complete  necrosis.  Acute 
epiphysitis  is  also  at  times  localized  in  the  clavicle. 

Syphilis  of  the  Clavicle. — S3q3hilis,  either  hereditary  or  acquired,  frequently 
manifests  itself  in  the  clavicle,  the  external  end  being  the  part  usually  affected, 


Fig.  304. 


Fig.  305. 


Figs.  304  and  305. — Front  and  Side  Views  of  a  Patient  Affected  with  Sarcoma  of  the  Clavicli 
(Author's  case;    details  given  in  tlie  text.) 


and  the  growth  appearing  as  a  gummatous  prominence  or  as  tophi  which  may 
break  down  and  suppurate.  The  rapid  growth  of  such  a  lesion  may  cause  it  to 
be  mistaken  for  sarcoma. 

Tuberculosis  of  the  Clavicle. — Tuberculosis  of  the  clavicle  is  very  rare,  and 
when  it  does  occur  it  usually  affects  the  sternal  end.  Tuberculous  involvement 
of  the  joints  at  either  end  of  the  clavicle  has  been  rather  frequently  reported. 

New-Growths  of  the  Clavicle. — New-growths  of  the  clavicle  are  rare  and  arc 
usually  osteosarcomata,  although  osteomata  and  chondromata  have  been  reported. 
(See  Vol.  III.,  p.  459.) 
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Trel^tmext. — The  treatment  for  simple  necrosis  or  osteitis  of  the  clavicle 
consists  in  total  or  partial  excision  of  the  bone.  AATiere  the  disease  is  due  to 
tuberculous  involvement,  curetting  and  drainage  will  often  effect  a  cure.  For 
syphilitic  gummatous  degeneration,  total  or  partial  excision  should  be  employed. 
The  following  case  history,  courteously  furnished  by  Dr.  M.  G.  SeeUg,  may  here 
be  cited: — 

[Male  patient,  aged  36;  twelve  years  previously  he  contracted  syphilis.  This 
^5Ss  "cured,"  and  he  married.  He  has  one  child  five  years  old,  perfectly  healthy; 
has  been  perfectly  well  himself  except  for  "French 
trouble'  which  dates  back  three  and  one-half  years, 
when  he  first  noticed  a  thickening  of  the  right  clav- 
icle. This  has  gradually  increased.  Six  weeks  ago 
pain  l^egan  and  an  ulcer  the  size  of  a  dime  formed, 
discharging  pus.  Physical  examination  shows  noth- 
ing abnormal  aside  from  the  condition  of  the  right 
clavicle.  Inner  half  is  swollen  to  the  size  of  a  hen's 
egg.  A  small  opening  on  anterior  aspect  leads  into 
a  sinus  one  inch  and  a  half  deep,  directed  outwardly. 
Probe  impinges  upon  dead  bone.  Operation: — Inci- 
sion four  inches  long  directly  over  clavicle.  Inner 
one-sixth  of  bone  found  necrotic,  mostly  on  posterior 
surface.  A  piece,  two  and  one-half  inches  long, 
removed  from  sternal  end  of  clavicle.  Recover}'-  un- 
interrupted. Six  weeks  after  operation  patient  moves 
arm  without  difficulty. 

There  seems  to  be  some  doubt  as  to  who  is  to 
be  credited  with  the  honor  of  having  first  excised 
the  entire  cla\icle.  Treves*  gives  McCreery  of 
Kentucky  (1811)  the  credit  of  having  first  removed 
this  bone  in  its  entirety,  while  Gross  f  says  that 
Remmer  was  the  first  to  excise  the  cla\icle  in  1732. 
Rudolph  ZabelJ  says  the  oldest  known  total  cx- 
tiq3ation  of  the  clavicle  was  done  by  Moreau  and  d'Angerville,  of  Paris,  in 
1705,  and  that  the  operation  by  Remmer,  which  by  most  authoi-s  is  considered 
the  oldest,  was  without  doubt  not  a  total  but  only  a  partial  extirpation. 
0.  Heyfelder§  gives  credit  to  Meyer  for  total  (1823)  and  to  Cassebohm  for 
partial  extirpation  (1710).  A  careful  consideration  of  the  literature  leads  me 
to  conclude  that  Zabel  is  correct,  and  that  Moreau  and  d'Anger\ille  were  the 
fii-st  to  perform  total  extirpation  of  the  cla\'icle. 

The  removal  of  the  clavicle  in  part  or  entirely  has  been  done  for  caries  and 
necrosis,  for  morbid  growths,  and  for  displacements  which  have  resulted  from 

♦Treves:    "Operative  Sui^ery,"  vol.  i..  p.  638. 
t Gross:   "System  of  Surgerj',"  vol.  ii..  p.  1077. 
t  Zabel:   "Zur  Casuistik  d.  Total-Extirp.  d.  Clavicle." 
§  Heyfelder:   "Lehrbuch  d.  Resection,"  1833,  p.  300. 
VOL.  VI.— 27 


Fig.  306.  —  Sarcoma  of  the 
Clavicle.  Entire  cla\-icle  and 
tumor  excised  in  case  shown  in 
Figs.  304  and  305. 
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disease.  Gross*  says  that  Mr.  Davie,  many  years  ago,  excised  the  inner  extrem- 
ity of  the  clavicle,  in  a  case  of  dislocation  backward  from  deformity  of  the 
spine.  The  head  of  the  luxated  bone  in  this  case  caused  such  a  degree  of 
pressure  on  the  oesophagus  as  to  endanger  life  by  inanition. 

The  transactions  of  the  London  Pathological  Society  record  the  removal, 
post  mortem,  of  a  few  examples  of  sarcoma  of  the  clavicle.  In  one  instance 
the  growth  produced  death,  within  seven  weeks  after  its  known  commencement, 
by  pressure  on  the  trachea. 

The  Operation  of  Excision  of  the  Clavicle. — The  operation  of  excising  the 
clavicle,  either  in  part  or  entirely,  on  account  of  caries  or  necrosis,  has  been  found 
by  the  writer  to  offer  no  special  difficulties,  and  yet  a  few  authors  consider  it  quite 
a  serious  operation.  On  several  occasions  he  has  removed  a  fairly  large  part  of 
this  bone  after  simply  enlarging  the  already  existing  opening  and  lifting  the  dis- 
eased fragments  from  their  bed.  On  the  other  hand,  he  considers  the  excision 
of  the  clavicle  for  morbid  growths  an  operation  of  the  most  serious  character, 
both  on  account  of  the  immediate  and  also  on  account  of  the  ultimate  dangers. 
Velpeauf  calls  the  operation  a  daring  attempt  never  carried  into  effect  except  in  a 
few  cases  of  operation  upon  the  shoulder.  ''Yet,"  he  adds,  "there  are  circum- 
stances sufficiently  numerous  which  require  this  operation  if  we  wish  not  to  aban- 
don the  sufferers  to  certain  death." 

Gross,!  in  speaking  of  the  difficulties  presented  by  the  two  operations,  the 
one  for  necrosis  and  the  other  for  tumors,  says:  "But  the  case  is  widely  dif- 
ferent where  the  clavicle  is  buried  in  a  large  mass  of  disease,  when  the  circum- 
jacent structures  are  all  intimately  matted  together  by  morbid  deposits,  and 
where  not  only  the  great  vessels  of  the  neck  but  likewise  the  principal  nerves  and 
thoracic  duct  are  in  close  proximity  to  the  affected  bone,  as  in  the  case  of  Mott,§ 
which  required  over  forty  ligatures  and  four  hours  for  its  completion.  Under 
such  circumstances  the  operation  must  be  of  extraordinary  difficulty,  demand- 
ing the  greatest  patience,  skill,  and  anatomical  knowledge,  for  its  successful 
execution." 

While  I  can  appreciate  the  difficulties  that  may  be  encountered  in  certain 
exceptional  cases,  I  was  much  surprised  at  the  ease  with  which  the  operation 
was  accomplished  in  the  case  of  which  I  shall  give  a  brief  account  farther  on,  and 
yet  the  tumor,  in  this  case,  was  of  large  size  and  involved  the  sternal  end.  A 
study  of  the  literature  of  the  subject  has  led  me  to  believe  that  the  dangers  are 
more  imaginary  than  real,  and  that  the  operation,  with  ordinary  care  and  with  a 
thorough  knowledge  of  the  anatomy  of  the  region,  should  be  one  of  very  small 
mortality.  I  find,  for  example,  records  of  forty-nine  well-authenticated  cases 
of  removal  of  the  clavicle,  in  part  or  entirely,  for  tumors,  simple  or  malignant, 
with  forty-two  recoveries  and  seven  deaths — a  mortality  of  sixteen  per  cent.  Of 
these  operations,  forty  were  for  osteosarcoma  and  four  for  carcinoma;  in  three, 

♦Gross:    "System  of  Surgery." 

t  Velpeau,  translated  by  Rouse,  London,  March  23d,  1889,  vol.  i.,  p.  575. 

X  Gross,  "Operative  Surgery,"  1835,  1st  ed. 

§  Mott,  in  Gross'  "System  of  Surgery,"  vol.  ii.,  p.  1040. 
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the  tumor  removed  was  of  a  simple  or  non-malignant  nature;  and  in  one  the 
character  of  the  gro^sth  was  not  given.  Delatour*  has  collected  forty  cases,  with 
a  death  rate  of  eighteen  per  cent,  and  Barling  f  twenty-four  cases  of  which  num- 
ber six  died  within  five  weeks;  but  in  two  of  them  death  cannot  be  attributed  to 
the  operation,  as  one  died  of  brain  tumor  and  the  other  from  haematemesis. 
Barling  thinks  that  this  rate  (sixteen  per  cent)  may  be  unduly  low,  as  probably 
some  of  the  unsuccessful  cases  were  not  reported.  Of  the  eighteen  patients  who 
recovered,  he  has  been  able  to  trace  only  twelve,  and  some  of  those  but  for  a 
short  time.  Five  were  either  dead  or  dying  of  recurrence  within  twelve  months 
after  excision;  four  were  well  at  periods  varying  from  three  to  twelve  months 
after  operation ;  and,  of  the  three  remaining  patients,  one  was  alive  three  years 
and  another  ten  yeai-s  after  the  operation,  while  the  third  one  (Mott's  case) 
remained  well  fifty-four  yeai-s. 

Of  the  forty-nine  cases  which  I  have  collected,  the  records  were  obtained  in 
eighteen,  including  Barling's  three  cases.  Of  these,  nine  sur\'ived  the  operation 
for  periods  varying  from  two  to  fifty-four  years,  eight  died  from  a  return  of  the 
disease  in  from  eleven  days  to  five  months,  and  one  died  within  three  months, 
from  fracture  of  the  skull. 

From  a  study  of  the  reports  of  cases  one  is  impressed  with  the  fact  that  it  is 
exceedingly  difficult,  if  not  impossible,  to  arrive  at  any  satisfactory  conclusion  as 
to  the  results  obtainable  from  operative  interference;  and  the  question  suggests 
itself  whether,  in  \iew  of  the  high  mortality,  the  operation  is  justifiable.  Bar- 
ling J  says;  " In  estimating  the  degree  of  malignancy  of  these  growths  of  the  clav- 
icle, one  is  hampered  by  the  absence  of  exact  infomiation  as  to  the  nature  of 
the  tumor  and  as  to  whether  it  arises  from  the  periosteum  or  the  medulla  of  the 
bone.  I  think,  however,  that  the  details  I  have  related  are  sufficient  to  show 
that  the  immediate  mortality  of  the  excision  of  the  clavicle  for  growths  is  not 
so  great  as  might  have  been  anticipated,  and  that  the  prognosis  as  to  recurrence 
and  dissemination  is  better  than  it  is  after  amputation  for  sarcoma  of  the  bones 
of  the  lower  extremities."     (See  also  \'ol.  IV.,  page  402.) 

It  is  remarkable  how  little  defomiity  follows  in  cases  of  recovery  from  the 
operation,  how  little  impairment  of  function  results,  and  how  rapidly  function 
is  restored.  In  Travel's'  case  ''the  boy  had  complete  power  over  his  arm  in  all 
directions,  and,  only  a  few  months  after  the  operation,  was  amusing  himself  by 
rowing  on  the  Thames."  Jesset's§  case  "eleven  weeks  after  the  operation  had 
perfect  motion  of  the  aiTn  in  every  direction,  being  able  to  play  the  piano,  dress 
her  hair,"  etc.  In  Britton's  case,  a  coal-heaver,  the  patient  ''was  able  to  use  his 
pick  as  well  as  ever,  and  could  cany  heavy  weights  on  the  shoulder  from  which 
the  clavicle  had  been  excised,  while  on  the  sound  side  he  had  no  such  power." 
Caddy  ,11  speaking  of  the  result  in  his  case,  says;  ''The  movements  were  perfect, 
and,  being  a  well-drilled  man,  he  took  care  that  his  right  shoulder  should  never 

*  Delatour,  in  Annals  of  Surgen,',  190.3.  vol.  xxxvii. 
t  Barling,  in  British  Medical  Journal,  March  loth,  1890,  p.  598. 
t  Barling,  in  British  Medical  Journal,  March  loth,  1890,  p.  598. 
§  Jesset,  in  London  Lancet,  June  8th,  1889,  p.  1128. 
Caddy,  m  New  York  Medical  Record,  Nov.  19th,  1892,  p.  587. 
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drop,  so  that  when  clothed  no  one  could  notice  any  difference  in  the  two  shoulders. 
This  was  probably  due  to  the  fact  that,  the  outer  third  of  the  clavicle  being  left 
behind,  the  clavicular  attachments  of  the  trapezius  and  the  deltoid  muscles 
were  not  interfered  with."  In  my  case  the  patient  could  move  the  arm  more 
or  less  freely  when  she  left  the  hospital,  but  it  was  then  too  soon  to  determine 
what  would  be  the  result  as  to  restoration  of  function. 

The  patient,  a  young  woman  aged  18  years,  came  under  my  care  in  the  hos- 
pital on  February  2d,  1904,  giving  the  following  history: — 

No  hereditary  disease  in  the  family  known;  habits  good;  had  usual  diseases 
of  childhood  without  bad  results;  was  never  very  strong  or  healthy.  Last  July, 
after  an  attack  of  measles,  she  felt  pains  at  the  sternal  end  and  along  the  sterno- 
cleido-mastoid  muscle  on  the  right  side.  About  two  weeks  later  she  noticed 
some  enlargement.  The  part  continued  to  be  painful,  with  occasional  sharp, 
shooting  pains.  The  tumor  increased  slowly  until  about  two  months  before  she 
came  to  the  hospital.  It  then  commenced  to  increase  rapidly,  and  when  I  saw 
her  the  growth  involved  nearly  one-half  of  the  clavicle  and  stood  5  cm.  above  the 
surface;  it  measured  10  cm.  in  length  (horizontally)  and  9.5  cm.  in  its  vertical 
and  oblique  diameters. 

Physical  examination  revealed  nothing  abnormal.  Urine  normal.  Blood 
count:    white  corpuscles,  7,440;  red,  4,160,000;  haemoglobin,  45  per  cent. 

The  operation  was  done  on  February  8th,  and  required  forty  minutes;  one 
ligature  was  applied.  The  patient  made  a  good  recovery  and  left  for  home  on 
February  20th.* 

Deformities  of  the  Clavicle. — Congenital  defects  in  the  clavicle,  though 
rare,  occur  at  times.  Klarf  has  described  thirty-nine  cases  in  which  there  existed 
defective  development  of  the  clavicle. on  one  or  both  sides.  In  the  majority  of 
his  cases  a  portion  of  the  clavicle  existed  at  the  sternal  extremity  of  that  bone. 
The  absence  or  presence  of  the  clavicle  seems  to  cause  slight  inconvenience, 
though  in  some  of  his  cases  it  was  accompanied  by  kyphosis  or  round  back,  and 
in  others  there  existed  the  ability  to  bring  the  shoulders  in  apposition  in  front. 


Surgery  of  the  Male  Breast. 

From  personal  experience  and  from  a  study  of  the  literature  of  this  subject 
the  author  is  led  to  believe  that  it  deserves  more  attention  than  is  generally 
awarded  to  it  in  the  text-books.  The  anatomy  of  the  male  breast  diffei"s  some- 
what from  that  of  the  female  organ.  Spalteholtz  describes  it  as  a  small  flat 
mass  consisting  mainly  of  connective  tissue,  with  only  traces  of  gland  structure. 
It  possesses  an  areola  and  mammary  papilla)  of  a  brownish  color,  the  latter 
being  somewhat  smaller  than  those  found  in  the  female.  The  })ai)ilke  are  gen- 
erally situated  over  the  fourth  intercostal  space,  less  often  over  the  fourth  or 
fifth  rib.     Frequently  the  right  and  left  breasts  are  at  different  heights  and  at 

*  Carson,  N.  B.,  in  Trans.  Am.  Surg.  Assoc,  vol.  xxii.,  1904. 
t  Klar,  in  Arch.  f.  Chir.,  Bd.  xv.,  March,  1906. 
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different  distances  from  the  median  line.  The  male  breast  is  usually  a  small 
flattened  mass,  more  triangular  in  shape  than  round,  and  enveloped  by  a  mem- 
brane which  entirely  surrounds  it  and  which  has  its  origin  in  the  sternum.  The 
upper  border  of  this  membrane  contains  a  ligamentous  process  which  runs  to 
the  sternum  and  which  is  called  the  suspensory  ligament.  Bands  of  connec- 
tive tissue  extend  between  the  two  layers  of  the  membrane;  they  are  called 
Cooper's  ligaments,  and  they  serve  as  partitions  between  the  glands  and  tubular 
stmctures  of  the  organ.  These  ligaments  are  relatively  more  numerous  in  the 
male  than  in  the  female  brea.st. 

Up  to  the  age  of  puberty  there  is  no  apparent  difference  between  the  breasts 
of  the  male  and  female,  but  when  that  period  is  reached  the  breast  of  the  female 
develops  rapidly,  while  that  of  the  male  changes  little,  if  at  all,  in  its  contour 
or  structure.  The  glands  in  the  male  breast  are  not  only  smaller  and  fewer  in 
number,  but  the  tubes  are  also  much  fewer  in  number  and  straighter  in  direction 
than  they  are  in  the  female  breast. 

Schuchardt  found  that  only  about  one  per  cent  of  all  tumoi-s  of  the  breast 
re  discovered  in  the  male,  and  that  only  about  two  per  cent  of  these  were 
malignant  in  character.  Among  the  tumors  which  are  found  in  the  male  breast 
the  following  may  be  mentioned:  adenoma,  fibroma,  myoma,  enchondroma, 
carcinoma,  and  tuberculous  and  syphilitic  growths. 

It  msLY  be  said,  in  general,  that  tumors  pureue  the  same  course  in  the  male 
breast  that  they  do  in  the  female  breast,  whether  the  growth  be  of  malignant 
or  of  benign  character.  Carcinomatous  disease  of  the  male  breast  is  a  disease 
of  later  life,  occurring,  in  the  vast  majority  of  cases,  after  the  fortieth  year. 
The  history  of  traumatism  as  a  cause  for  development  of  new-growths  in  the 
male  breast  can  be  more  frequently  obtained  than  can  a  similar  history  in  the 
case  of  women. 

The  treatment  of  new-growths  of  the  male  breast  is  essentially  the  same  as  that 
employed  for  the  relief  of  these  conditions  in  the  female. 


II.  WOUNDS  OF  THE  SPINAL  COLUMN  AND  OF  THE  SPINAL 
CORD  AND  ITS  MEMBRANES. 

^^  ounds  of  the  spinal  column  may  be  produced  either  by  direct  or  by  indirect 
\iolence — such,  for  example,  as  a  blow  from  a  blunt  or  sharp  instmment  or 
weapon,  and  that  which  is  inflicted  by  the  passage  of  a  bullet.  Direct  violence 
may  be  inflicted  on  the  spinal  colunm  through  a  fall,  which  causes  the  body  to 
strike  upon  some  projecting  oliject.  Indirect  violence  to  the  spine  is  produced 
by  falls  upon  the  feet,  buttocks,  or  shoulders.  Injury  may  also  be  produced  by 
forced  flexions,  torsions,  or  extensions  of  the  spinal  column.  Any  of  these 
mjuries  may  or  may  not  involve  the  spinal  marrow  and  its  membranes.  The 
injury  to  the  spinal  column  which  follows  a  direct  blow,  either  from  a  blunt 
mstrumont  or  from  a  fall,  is  sometimes  accompanied  by  a  crushing  of  the  verte- 
bral arches  or  the  vertebral  bodies.     If  some  penetrating  weapon,  such  as  a  knife 
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or  a  bullet,  has  caused  the  injury,  the  underlying  bone  as  well  as  the  spinal  cord 
will  probably  be  injured. 

Contusions  of  the  Spine.— Contusions  of  the  spine  are  usually  unaccom- 
panied b}^  injuries  of  the  cord.  The  spinal  column  may  be  sprained  as  a  result 
of  extreme  flexion,  violent  torsion,  or  hyperextension — distortions  which  may 
be  produced  by  falling  over  a  bar  or  by  being  thrown  forcibly  backward  in  such 
a  manner  as  to  cause  the  spine  to  strike  against  some  hard  projecting  object. 
Such  an  injury  to  the  spine  occurs  most  frequently  in  the  most  flexible  portions, 
that  is,  in  the  cervical  and  dorso-lumbar  regions.  The  injury,  in  these  cases, 
is  a  tearing  of  muscles  and  fascia^  which  is  followed  by  an  effusion  of  blood  into 
the  soft  parts,  as  evidenced  by  discoloration  of  the  skin  and  by  swelling.  In 
severer  cases  the  ligaments  connecting  the  various  segments  of  the  spine  are  torn 
and  lacerated.  This  is  especially  true  of  the  supraspinous  and  interspinous 
ligaments,  which  may  be  ruptured  between  the  spinous  processes  of  the  vertebrae 
without  either  fracture  or  dislocation,  and  without  involvement  of  the  cord.  In 
these  cases  there  may  be  a  rupture  of  veins  and  some  hemorrhage  into  the  spinal 
canal, — even  into  the  cord  itself.  Where  hemorrhage  takes  place  there  may  be 
symptoms  and  physical  signs — such,  for  example,  as  a  Brown-Sequard's  paralysis, 
which  is  a  paralysis  of  one  side  and  an  anaesthesia  on  the  opposite  side — indicative 
of  spinal-cord  injury.  The  subjective  symptoms  and  the  history  of  the  injury 
are  the  best  guides  to  a  diagnosis  where  this  confusion  arises. 

Symptoms. — The  symptoms  of  sprain  or  contusion  of  the  spinal  column  are: 
local  pain,  muscular  rigidity,  local  tenderness,  and  loss  of  function.  Swelling 
may  exist,  but  it  is  usually  not  observed.  If  the  injury  be  in  the  lower  part  of 
the  spine,  or  if  it  involve  the  cord,  it  may  be  difficult  for  the  patient  to  move 
the  legs,  and  there  may  be  some  disturbance  of  sphincter  function,  as  well  as 
other  symptoms  of  a  cord  lesion. 

Treatment. — The  treatment  of  contusions  of  the  spine  consists  in  first  placing 
the  patient  in  bed  and  then  making  hot  applications  to  the  seat  of  the  injury, 
while  at  the  same  time  proper  support  and  protection  are  provided  for  the  spine 
as  a  whole.  To  these  measures  the  condition,  as  a  rule,  readily  yields.  It  is  im- 
portant, however,  not  to  prolong  recumbency,  as  contraction  of  the  fasciie  will 
result  and  the  patient  will  have  a  more  or  less  uncomfortable  period  during  the 
return  to  activity.  The  early  use  of  massage  should  be  avoided  if  it  causes 
severe  pain. 

Distortions  of  the  Spine. — Another  form  of  simple  injury  to  the  spinal 
column  is  known  as  distortion  of  the  spine.  This  injury  is  usually  produced  by  a 
fall  on  the  head,  with  a  bending  forward  or  backward  of  the  body.  With  regard 
to  injuries  of  this  nature  Kocher  makes  the  following  comments: — "As  long  as 
the  continuity  of  the  bodies  of  the  vertebne  and  their  ligaments  is  preserved, 
overextension  will  simply  produce  distortion.  If  extension  is  associated  with 
torsion,  the  joint  is  more  affected  on  the  side  to  which  the  face  is  turned.  With 
flexion  and  rotation,  on  the  other  hand,  the  opposite  joint  suffers  most  damage. 
Sometimes  several  vertebr£P  are  affected  at  the  same  time.  The  fourth,  fifth, 
and  sixth  cervical  vertebrae  are  most  commonly  affected."    Ericson's  spine,  or 
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litigation  spine,  which  properly  comes  under  the  head  of  the  functional  neuroses, 
mav  be  associated  \nth  an  injur}-  received  in  a  railway  accident.  The  patient 
develops  a  number  of  subjective  symptoms  and  may  have  pain  for  a  number  of 
vears  after  the  accident.  These  symptoms  usually  subside  after  "compensa- 
tion'' has  been  obtained,  but  sometimes  they  persist  for  a  long  time  afterward,  and 
opinion  Is  di\'ided  as  to  the  true  nature  of  the  ner\'ous  condition  in  these  cases. 

Symptoms. — ^The  symptoms  of  distortion  of  the  spine  are  such  as  result  from 
pain  on  movement.  The  head  is  held  in  a  stiff  attitude,  the  ear  is  drawn  toward 
the  shoulder  of  the  affected  side,  and  the  face  is  turned  toward  the  healthy  side. 
All  motion  is  avoided,  and  pressure  made  upon  the  head,  the  lateral  joints,  the 
spinous  processes,  or  the  neighboring  vertebrae,  causes  pain.  Occasionally  the 
sjTiiptoms  present  in  these  cases  point  to  injury  of  the  cord  itself.  These  s\Tnp- 
toms  are  often  due  to  haematomyelia. 

Diagnosis. — With  regard  to  the  diagnosis  of  this  condition  LeBreton*  says: 
"In  examining  a  ease,  after  consideration  of  the  history  and  the  subjective  symp- 
toms, the  patient  is  watched  to  see  if  there  is  any  change  in  posture,  a  stiff  gait, 
and  a  drawn  facial  appearance.  His  method  of  getting  in  and  out  of  a  chair,  of 
standing  with  eyes  shut ,  and  of  raising  the  knees  alternately  is  observed.  The  con- 
tour of  the  spine  is  noted  and  local  tenderness  sought.  The  spinal  motions  are 
investigated,  and,  if  limited,  whether  the  limitation  is  due  to  pain  or  spasm.  It 
must  not  be  forgotten  that  wr\--neck  and  spasm  of  the  cervical  muscles  may 
simulate  a  Pott's  disease,  the  diagnosis  being  confirmed  by  the  result  of  treat- 
ment. In  the  neurotic  cases  a  diagnosis  must  be  made  largely  from  the  grouping 
of  symptoms  and  not  so  certainly  by  objective  signs.  It  is  easy  for  malingerers 
to  counterfeit  the  'railroad'  spine."  In  examining  these  cases  the  surgeon 
should  not  make  a  diagnosis  on  the  basis  of  the  objective  signs  alone. 

The  treatment  consists  of  fixation  and  extension  of  the  spine.  Recovery 
usually  occurs  in  from  three  to  four  weeks,  although  the  patient  should  l^e  kept 
under  ol:>sers'^ation  for  a  much  longer  period  of  time.  It  need  not  be  said  that  the 
cord  is  never  crushed  as  a  result  of  this  injur}'.  Where  a  suit  is  in  progress  all 
the  symptoms  arc  liable  to  continue  until  a  termination  is  reached.  The  patient 
in  such  cases  runs  the  danger  of  becoming  a  neurotic.  Such  individuals  should 
be  ad\'ised,  for  their  own  good,  to  settle  their  litigation. 

Stab-Wounds  and  Gunshot  Wounds  of  the  Spine. — In  considering  such 
wounds  of  the  spinal  column  and  cord,  it  is  well  to  bear  in  mind  the  fact  that  \dtal 
organs  may  be  injured  at  the  same  time,  and  that  the  latter  damage  may  induce 
complications  more  dangerous  to  life  than  the  local  injury  to  the  spine.  Then, 
besides,  it  must  be  remembered  that  wounds  produced  by  a  projectile  often  cause 
fracture  and  that  the  fracture  so  caused  is  of  a  compound  nature;  also  that  the 
projectile  itself,  or  splinters  of  bone  spHt  off  during  its  passage,  may  injure  the 
cord.  This  branch  of  the  subject,  however,  will  be  found  fully  discussed  in 
Major  Borden's  excellent  article  on  "Gunshot  Wounds,"  in  Vol.  II. 

Stab-wounds,  when  produced  by  a  sharply  pointed  knife  or  weapon,  may 
cause  fracture  of  the  spinal  arches  and  severance  of  the  spinal  cord.     They  are 

*  Le  Breton:   "Spinal  Sprain,"  in  Jour.  Amer.  Med.  Assoc,  May  23d,  1908. 
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far  less  frequent  than  gunshot  injuries.  In  gunshot  injuries  the  course  taken  by 
the  projectile  and  the  region  of  the  spine  penetrated  are  the  considerations  of 
greatest  importance.  Many  of  those  injured  in  war  by  receiving  bullet  wounds 
in  the  neck  have  died  from  a  tearing  of  the  vagus  nerve.  Under  certain  condi- 
tions an  injury  to  the  phrenic  nerve  may  cause  instant  death.  In  complicating 
injuries  of  the  larynx,  trachea,  pharynx,  or  oesophagus  lies  great  danger,  as, 
by  reason  of  such  a  complication,  a  case  of  simple  injury  to  the  spinal  column 
becomes  serious.  How  dangerous  these  wounds  may  be,  may  be  learned  from 
the  reports  of  the  injuries  to  the  larynx  which  were  observed  during  the  American 
Civil  War.  Of  those  who  were  injured  in  the  region  of  the  larynx,  fifty  per  cent 
died  from  their  wounds;  and  in  the  Franco- German  war  the  mortality  of  this 
group  of  wounds  was  55.7  per  cent.  With  regard  to  the  injuries  produced  in  the 
vertebral  column  itself  either  by  projectiles  or  by  penetrating  weapons,  these 
may  be  divided  into  three  groups  of  cases:  those  in  which  the  spinal  canal  is 
not  opened;  those  in  which  the  spinal  canal  is  opened  but  the  spinal  marrow 
escapes  injury;  and,  last,  those  in  which  the  spinal  canal  has  been  penetrated 
and  at  the  same  time  the  spinal  marrow  and  a  spinal  nerve  root  have  been  de- 
stroyed. In  the  first  of  these  groups  the  symptoms  would  be  those  of  concus- 
sion, which  would  spontaneously  disappear;  and  the  greatest  danger  would 
be  from  injury  to  an  artery,  which  might  result  in  fatal  hemorrhage.  As  a 
general  thing,  however,  this  class  of  injuries  produces  only  disturbance,  of  a 
mechanical  nature,  in  the  head  or  neck  movements,  or  in  the  sensibility  or  motive 
power  of  these  parts.  Injuries  of  the  second  group,  where  the  shot  penetrates 
the  spinal  canal  without  penetrating  the  spinal  marrow,  are  usually  accompanied 
by  haematoma  or  by  the  lodgment  of  a  piece  or  of  pieces  of  bone  in  the  imme- 
diate neighborhood  of  the  cord;  in  either  of  which  cases  pressure  on  the  intact 
dura — and  through  it  upon  the  spinal  marrow — may  be  looked  for.  If  the  press- 
ure be  due  to  the  presence  of  an  ha^matoma,  loss  of  power  will,  in  most  cases, 
develop  slowly  and  disappear  spontaneously;  but,  where  it  is  due  to  fragments 
of  bone  or  to  the  projectile  itself,  loss  of  power  comes  suddenly  and  is  permanent; 
only  laminectomy  and  removal  of  such  pressure  will  give  the  patient  a  chance 
for  recovery.  In  the  cases  belonging  to  the  third  group  the  prognosis  is  bad, 
as  the  spinal  marrow  itself  is  injured  more  or  less  completely  by  the  passage  of 
the  bullet  or  by  the  point  of  the  weapon.  Death  may  follow  immediately,  or, 
less  fortunately  for  the  patient,  it  may  occur  after  a  more  or  less  prolonged  and 
painful  illness,  made  exceedingly  uncomfortable  by  the  presence  of  bed  sores, 
cystitis,  and  more  or  less  complete  helplessness. 

In  injuries  of  this  nature  the  question  arises  as  to  the  advisability  of  operation. 
Operative  interference  is  indicated  when  there  is  evidence  that  splintei"s  of  bone 
have  been  dislocated  and  that  the  cord  is  compressed  by  their  presence  or  by  the 
presence  of  the  projectile  itself.  The  x-ray  is  of  the  highest  value  in  establishing 
these  facts.  It  is  to  be  borne  in  mind  that  apparently  slight  lesions  will  cure  them- 
selves, and  that  serious  lesions  arc  seldom  rc^lieyed  by  operative  treatment.  Pre- 
witt,*  basing  his  experience  on  the  cases  seen  in  the  Spanish- American  War,  is 
*  Prewitt:   "Gunshot  Wounds  of  the  Spine,"  in  Annals  of  Surg.,  1898. 
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in  favor  of  operating  when  accessible  parts  have  been  strack  and  the  condition 
of  the  patient  justifies  operation.  Of  fifty-eight  cases  of  wounds  of  the  spine 
seen  by  him,  thirty-three  ended  fatally;  and,  of  the  twenty-five  which  were 
operated  upon,  twelve  recovered.  Schmidt,*  at  a  meeting  of  surgeons  in  Beriin, 
March,  1902,  also  expressed  himself  in  favor  of  operation.  From  the  German 
government  statistics,  he  showed  that,  of  those  operated  upon  for  injuries  of 
the  spine  62.5  per  cent  lived,  while  of  those  who  were  not  operated  upon,  only 
twenty-four  per  cent  recovered.  The  following  reports  of  cases,  more  or  less 
condensed,  will  give  a  fair  idea  of  the  conditions  met  with: — 

Case  L"j" — The  patient,  a  boy  of  13,  was  shot  in  the  back,  July  27th,  1904, 
with  a  pistol  (5  mm.  calibre).  The  ball  penetrated  between  the  fifth  and 
sixth  doreal  vertebrae,  to  the  right  of  the  median  line.  Complete  paralysis  of 
the  lower  part  of  the  body  resulted,  and  among  the  other  symptoms  observed 
were:  entire  absence  of  tendon  reflexes;  lack  of  sensibility;  Babinski  phenomena; 
and  paralysis  of  the  bladder  and  rectum. 

The  patellar  reflex  returned,  on  the  right  side,  on  the  tenth  day  and,  on  the 
left  side,  on  the  sixteenth  day  after  the  injury.  The  tendon  reflexes  and  the 
power  of  motion  (right  side)  also  gi-adually  returned.  On  the  left  side  tactile 
sensibility  slowly  increased.  A  little  over  five  weeks  from  the  day  of  the  injury, 
the  boy's  symptoms  were  like  those  of  a  Brown-Sequard  one-sided  lesion  of  the 
cord;  the  inference  being  that  the  left  side  of  the  spinal  marrow  was  more  se- 
verely injured  than  the  right.  By  aid  of  radiograms  it  was  ascertained  that  the 
ball  was  located  in  the  vertebral  canal  at  the  height  of  the  sixth  dorsal  vertebral 

Operation  on  the  3d  of  June  (thirty-seventh  day  after  the  injury)  by  W. 
Braun.  Some  pieces  of  cloth  were  first  removed  from  the  dura  which  had  be- 
come closely  adherent  to  the  ligamentum  flavum.  Then,  as  the  ball  was  not  dis- 
coverable outside  the  dura,  an  opening  was  established  in  this  membrane  and 
the  cord  itself  was  exposed  to  view.  It  showed  plainly  evidences  of  having  been 
damaged.  The  ball  was  found  to  have  lodged  in  the  region  of  the  left  anterior 
ligament  and  to  have  encroached  somewhat  upon  the  anterior  cornu  of  the  cord. 

Patient  stood  the  operation  well.  Four  hours  afterward,  no  change  in  the 
reactions  of  the  affected  nerves  could  be  demonstrated.  Six  days  later,  the  Ba- 
binski symptoms  were  found  to  have  disappeared,  and  the  boy  was  able  to  lift  his 
left  leg.   Healing  of  the  wound  took  place  promptly  and  with  scarcely  any  fever. 

Case  2.% — A  man,  30  years  old,  came  to  the  hospital  on  July  10th,  1904, 
saying  that  he  had  been  shot  in  the  small  of  the  back,  and  complaining  of  extreme 
pain.  It  was  noted  that  the  bullet  had  entered  the  body  at  a  point  corresponding 
to  the  top  of  the  third  lumbar  vertebra,  below  the  ridge  of  the  right  iUum,  and 
at  a  distance  of  about  three  finger-breadths  from  the  median  line.  The  parts  in 
the  immediate  vicinity  of  the  wound  were  extremely  sensitive  to  pressure.  The 
wound  itself  bled  profusely.     The  patient  was  unable  to  retain  his  urine.     As 

♦Schmidt,  Hermann:    " Schussverletzungen  der  Wirbelsaeule."  in  Deut.  Milit.  Zeit.,  1904. 

t^^ilde:  " Schussverletzung  des  Riieckenmarkes,"  in  Deutsche  med.  Wochenschr.,  Leipzig 
u.  Berlin.  1904,  xxx.,  1451. 

lEngelmann  (F.):  Akute  Compression  der  Cauda  Equina  durch  ein  Projektil;  Operation; 
Heilung.     Muenchen.  med.  Wochenschr.,  1904,  li.,  2292-2294. 
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the  severity  of  the  pain  was  on  the  increase,  morphine  was  administered.  Soon 
afterward  the  patient  complained  of  a  dull  pain  in  his  head. 

In  the  afternoon  of  the  following  day  the  patient  was  carried,  in  a  collapsed 
condition,  to  the  x-ray  room,  and  it  was  then  ascertained  that  the  ball  was  lo- 
cated exactly  in  the  median  line,  within  the  limits  of  the  space  occupied  by  the 
first  or  second  lumbar  vertebra,  below,  and  the  last  dorsal  vertebra,  above. 

July  12th. — Ischuria  in  the  place  of  incontinence. 

July  13th  and  14th. — Patient  complains  of  severe  pains  which  seem  to  shoot 
from  the  back  toward  the  legs.  He  expresses  the  wish  that  an  attempt  be  made 
to  extract  the  bullet. 

July  15th. — Operation.  An  incision,  12  cm.  long,  was  made  from  the  last 
dorsal  vertebra,  above,  in  a  downward  direction  as  far  as  to  a  point  close  to  the 
third  lumbar  vertebra.  This  incision  laid  bare  the  bullet,  which  had  lodged 
between  the  last  dorsal  and  the  first  lumbar  vertebra.  The  extraction  of  the 
leaden  ball  and  of  a  second  smaller  piece  of  lead  was  readily  accomplished  after 
the  wound  had  been  suitably  enlarged.  The  loss  of  blood  during  the  operation 
was  slight. 

On  the  day  following  the  operation,  the  pains,  of  which  the  patient  had  previously 
complained,  were  not  so  severe.  As  an  offset  to  this  gain,  however,  the  patient 
began  to  be  troubled  a  great  deal  with  constipation,  and  a  very  painful  swelling 
developed  in  his  left  testicle,  giving  rise  to  evening  elevations  of  temperature. 

On  July  25th,  he  had  a  spontaneous  movement  of  the  bowels  for  the  first 
time.     The  wound  had  entirely  healed;  the  patient  got  up  for  the  first  time. 

July  31st. — Temperature  normal  during  last  four  days.  Patient  urinates 
spontaneously.  Entire  cessation  of  the  severe  pain;  patient  occasionally  com- 
plains of  pulling  pains  which  radiate  toward  the  legs. 

August  8th. — Patient  complains  of  lack  of  control  over  his  bladder,  which 
is  the  seat  of  a  rather  severe  cystitis.     Otherwise  his  bodily  condition  is  good. 

Case  3.* — "Mrs.  ,  20  years  of  age,  was  shot  July  11th,  1904,  at   close 

range  with  a  32-calibre  revolver.  Bullet  entered  left  side  of  the  body  at  the 
level  of  the  eighth  rib.  Immediately  taken  to  Rhode  Island  hospital  in  a  state 
of  collapse.  Physical  examination  showed  a  well-developed  and  fairly  well- 
nourished  woman.  Skin  and  mucous  membranes  very  pale.  Pupils  equal  and 
slightly  dilated.  Heart  and  lungs  negative.  Wound  of  entrance  made  by 
the  bullet  was  found  on  the  left  side  of  the  trunk  in  the  anterior  axillary  line 
surrounded  by  an  area  of  burnt  and  discolored  skin.  Abdomen  tender;  no  dui- 
ness  in  the  flanks,  but  marked  rigidity  of  the  abdominal  muscles.  Complete 
motor  paralysis  of  both  lower  extremities,  though  the  patient  could  move  both 
thighs  a  trifle;  both  lower  extremities  hyperasthetic.  Pulse  rapid,  of  poor  volume 
and  tension." 

[The  operation,  which  was  performed  shortly  after  the  occurrence  of  the  shoot- 
ing, had  reference  only  to  the  intra-abdominal  conditions,  and  a  description  of 
it  may,  therefore,  be  omitted  in  this  place.  It  proved  successful,  so  far  as  these 
particular  conditions  were  concerned,  and  opened  the  way  for  the  performance 

♦Pegram  (J.  C),  jr.:  "Penetrating  bullet  wound  of  abdomen  passing  through  the  spleen^ 
stomach,  vertebra,  and  spinal  cord;  laparotomy  and  suture  of  stomach  wounds;  recovery; 
subsequent  laminectomy  and  removal  of  bullet  from  spinal  cord;  recovery."  Med.  Age,  De- 
troit, 1906,  xxiv.,  801-805. 
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of  a  later  operation,  the  object  of  which  would  be  the  removal  of  the  pistol  ball 
that  was  evidently  pressing  upon  the  spinal  cord.] 

July  21st. — A'-ray  picture  shows  bullet  in  a  line  with  the  first  lumbar  vertebra 
and  pointing  upward.  Leucoc)i;e  count,  17,680.  Ability  to  move  legs  increas- 
ing, but  patient  did  not  move  the  left  as  well  as  the  right. 

July  27th. — Pain  in  legs  extreme.  Leucoc3'te  count,  16,200.  A  second  or-ray 
picture,  taken  with  the  source  of  light  placed  on  one  side  at  a  definite  angle, 
showed  a  bullet  apparently  lying  in  the  spinal  canal. 

Julv  30th. — Laminectomy  performed.  Patient  placed  face  downward  on  the 
table.  Incision  five  inches  long  was  made  in  the  median  line  between  the  elev- 
enth doi-sal  and  the  fourth  lumbar  vertebrae.  Muscles  and  fascia  dissected  away 
from  the  spinous  processes  and  laminae  of  the  vertebra?  on  l30th  sides.  Bleeding 
was  controlled  chiefly  by  packing  each  side  of  the  spinous  processes  with  gauze 
for  a  couple  of  minutes.  With  the  idea  in  mind  of  tr^'ing  to  save  the  long  spinous 
ligament,  in  order  not  to  weaken  the  back  too  much,  the  following  operation  was 
planned  and  carried  out: — First,  the  spinous  processes  of  the  twelfth  dorsal  and 
first  and  second  lumbar  vertebrae  were  split  longitudinally  with  a  thin-bladed 
saw  down  to  the  laminae.  The  supraspinous  and  interspinous  ligaments  were 
then  split  longitudinally  with  a  knife,  this  division  making  a  straight  line  with  the 
division  of  the  spinous  processes.  Next,  the  spinous  processes  were  severed  from 
the  laminae  with  a  heavy  wire-cutter  shaped  like  a  blacksmith's  tongs.  In  order 
now  to  get  at  the  laminae  and  still  preserve  the  ligament  so  that  it  could  be  replaced, 
I  severed  each  half  of  the  split  ligament  at  opposite  ends.  These  two  halves  of 
the  ligaments,  including  the  halves  of  three  spinous  processes,  were  then  turned  out 
on  either  side,  and  the  spinal  canal  was  opened  in  the  usual  manner.  The  bullet 
lay  under  the  laminae  of  the  twelfth  dorsal  vertebra  in  the  right  posterior  cornu 
of  the  spinal  cord,  which  latter  must  have  been  traveled  by  the  projectile  and  was 
considerably  lacerated.  A  drain  of  plain  gauze  was  led  down  to  the  rent  in  the 
meninges  which  yet  made  no  attempt  to  close.  The  two  halves  of  the  supraspinous 
ligament  were  re-approximated  and  sutured  with  black  silk,  restoring  its  continuity. 
The  muscle  and  skin  incisions  were  closed  with  black  silk  sutures,  leaving  a  small 
opening  for  the  drain. 

"  Patient  stood  the  operation  as  well  as  could  be  expected.  She  was  put  to  bed 
on  a  Bradford  frame,  face  downward.     Good  recover}-  from  ether. 

"July  31st. — Voluntary  control  of  the  tibiales  antici  was  noted  to  be  present, 
but  weak.  Patient  moved  right  quadriceps  adductors;  same  true  on  left  side, 
except  that  the  impulse  was  weaker  and  the  quadriceps  extensor  did  not  respond." 

During  the  month  of  August  the  follo\Wng  events  occurred: — 

On  Aug.  4th  the  sutures  were  removed  from  the  back  and  the  patient  was 
turned  over  on  her  back.  By  the  18th  {i.e.,  thirty-eight  days  after  the  shooting) 
the  abdominal  wound  had  entirely  healed,  but  there  still  persisted  a  small  sinus 
at  the  site  of  the  incision  in  the  back.  On  Aug.  22d  (the  twenty-third  day  after 
laminectomy)  a  plaster  jacket  was  applied;  on  the  30th  the  patient  went  home; 
the  pain  in  one  leg  being  the  symptom  of  which  she  complained  chiefly. 

An  examination  made  by  Dr.  George  L.  Shattuck,  on  Feb.  8th,  1905,  revealed 
the  fact  that  there  was  an  extensive  area  of  anaesthesia  (of  both  tactile  and  tem- 
perature senses)  involving  the  cutaneous  surfaces  of  both  lower  extremities.  His 
inference  is  that  the  mjury  done  to  the  cord  by  the  bullet  must  have  set  up  a 
transverse  mvelitis. 
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Dr.  Pegram  believes  that  if  the  patient  continues  to  regain  her  lost  functions 
at  the  present  rate  of  progress,  a  disappearance  of  almost  all  the  motor  and  sensory 
disturbances  may  be  looked  for. 

In  cases  of  complete  division  of  the  cord,  either  by  a  bullet  or  by  a  stab 
wound,  the  question  of  suturing  the  cord  arises.  Up  to  the  present  time  there 
is  no  evidence  to  show  that  the  nervous  elements  of  the  cord  in  mammals  will 
undergo  regeneration.  Restoration  of  function,  however,  does  occur  in  some 
of  the  lower  orders  of  life,  as  in  some  of  the  amphibians,  in  the  reptiles,  and  in 
some  birds;  and,  while  it  has  been  proved  by  experiment  that  partial  restora- 
tion of  function  does  take  place  in  very  young  puppies  after  total  section  of  the 
cord,  it  is  a  fact  that  true  nerve  filaments  have  never  been  found  in  the  cicatrices 
in  older  animals.  There  have  been  reported  lately  several  cases  of  suturing  of 
the  cord  after  complete  severance,  notably  that  reported  by  Stewart  and  Harte 
and  that  reported  by  Fowler,  in  both  of  which  instances  the  individuals  upon 
whom  the  operation  was  performed  were  at  last  accounts  still  alive,  after  the  lapse 
of  several  years,  and  had  recovered  some  of  their  functions — some  of  them  com- 
pletely and  others  partially.  As  an  explanation  of  this  result  it  is  assumed 
that  some  of  the  nerve  filaments  probably  escaped  injury,  or  else  that,  by  ad- 
hesions of  nerve  filaments,  above  and  below  the  destroyed  part,  to  the  dura, 
these  filaments  ultimately  became  reunited  and  were  thus  able  in  some  measure 
to  perform  their  normal  function.  Despite  the  fact  that  experiments  have 
failed  to  show  a  regeneration  of  nerve  elements,  we  have  the  well-authenticated 
cases  mentioned  above  to  prove  that,  by  some  means  or  other,  function  may  be 
at  least  partially  restored  and  the  lives  of  the  patients  prolonged  and  made  com- 
fortable. Laminectomy,  therefore,  as  well  as  suturing  of  the  cord  when  prac- 
ticable, would  seem  to  be  sufficiently  justified,  if  only  for  the  purpose  of  giving 
the  patient  a  chance  to  secure  that  degree  of  repair  which  appears  to  have  been 
granted  to  others. 

Symptoms  and  Diagnosis. — The  symptoms  of  stab-wounds  or  gunshot 
wounds  of  the  spinal  column  or  cord  correspond  in  a  general  way  to  the  symp- 
toms of  fracture,  fracture  dislocation,  compression,  and  contusion  of  the  cord. 
The  diagnosis  of  the  exact  region  affected  is  often  aided  by  the  use  of  the  x-ray, 
although  at  times  splinters  of  bone  in  the  vertebral  canal  cannot  be  shown  in 
the  radiograms.  The  question  of  diagnosis  is  usually  settled  by  the  nervous 
phenomena  present.     As  a  rule,  the  localizing  sensory  changes  appear  early. 

Treatment. — The  treatment,  as  laid  down  by  the  modern  military  surgeons, 
is  to  leave  the  wound  alone,  only  protecting  it  from  infection  from  the  outside. 
This  applies  to  gunshot  wounds  as  well  as  to  stab- wounds.  After  the  sensory 
localizing  symptoms  have  appeared,  and  when  a  radiogram  shows  that  the  bullet 
or  a  splinter  of  bone  is  causing  compression  of  the  cord,  then  operation  for  the 
relief  of  such  pressure  is  indicated.  Where  there  is  evidence  showing  that 
nerve  roots  have  been  torn,  it  is  well  to  suture  these.  The  question  of  wait- 
ing until  the  wound  caused  by  the  projectile  or  weapon  has  healed,  is  one 
that  must  be  settled  in  each  individual  case.     If  fitting  treatment  can  l)e 
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employed,  it  is  perhaps  better  to  wait,  as  thus  the  danger  of  infection  is  made 
less.  However,  it  must  be  remembered  that  pressure  upon  the  spinal  cord  or  its 
membranes,  when  continued  for  long,  is  apt  to  result  in  local  destruction  of 
the  cord. 


LACTU re-Dislocations,  Simple  Fractures,  and  Simple  Dislocations 
OF  THE  Spinal  Column. 


t 

^Bj^ccording  to  Keen  *  sixty  per  cent  of  the  fractures  of  the  spine  are  fracture 
dislocations,  while  twenty  per  cent  are  simple  fractures,  and  the  remaining 

•ty  per  cent  are  simple  dislocations, 
[enle,  in  his  article  on  the  surge ly  of  the  spinal  cord  and  vertebral  column, t 
says:  ''It  is  a  great  service  of  Kocher's  to  have  arranged  compendiously,  ac- 
cording to  clinical  points  of  view,  the  injuries  of  the  vertebral  column,  the  num- 
ber of  which,  in  consequence  of  the  various  constituents  of  the  whole  column 
and  of  every  single  vertebra,  is  very  large.  The  principle  of  classification  adopted 
by  Kocher  should  therefore  be  here  maintained.  In  consequence  of  this  the 
principal  groups  will  not  be  formed,  on  one  side,  by  fractures,  and  on  the  other 
by  luxations,  because  clinically  these  often  do  not  differ  from  one  another  and 
very  often  are  combined  together.  Kocher,  moreover,  places  the  partial  in- 
juries over  against  the  total  injuries. 

"With  a  few  digressions  from  Kocher's  subdivision,  required  by  practical 
considerations,  we  shall  differentiate  injuries  of  the  spine  into  the  following  sub- 
divisions : 

"I.  Partial  Injuries  of  the  Vertebr.e.  (1)  Distortions;  (2)  Isolated 
Luxations  of  the  Lateral  Articulations:  (3)  Contusions;  (4)  Isolated  Fractures 
of  the  Bodies  of  the  Vertebrae  (especially  compression  fractures);  (5)  Isolated 
Fractures  of  the  Arches  and  Processes. 

'11.  Total  Injuries  of  the  Vertebra.  (1)  Total  Luxations  (Luxation 
of  the  Lateral  Articulations  and  Dislocation  in  the  sphere  of  the  intervertebral 
cartilage).  (2)  Luxation-Compression  Fractures  (Luxation  of  one  or  both  of 
the  lateral  articulations  and  compression-fracture  of  the  body).  (3)  Total 
Luxation-Fractures,  Luxation-Oblique-Fractures  (Luxation  of  the  lateral  ar- 
ticulations and  dislocation  in  the  region  of  the  fractured  vertebra)." 

It  does  not  seem  practicable,  with  the  opportunities  which  I  have  at  my  com- 
mand, to  arrange  spinal  injuries  strictly  in  accordance  with  this  classification, 
excellent  as  it  is  in  the  abstract.  I  shall  therefore,  largely  as  a  matter  of  con- 
venience, discuss  the  subject  of  spinal  injuries  under  somewhat  different  heads. 

Isolated  Fractures  of  the  Spinous  and  Transverse  Processes  and  the  Laminae. 
— Isolated  fractures  of  the  spinous  and  transverse  processes  and  the  laminae  occur 
chiefly  in  the  cervical  region.  Fractures  of  the  spinous  processes  have  occurred 
(in  combination  with  other  lesions)  in  about  eight  per  cent  of  the  cases,  and, 

*Keen.  in  Dennis'  "Surgery."  vol.  ii.,  p.  811. 

t  Page  812  of  vol.  ii.  of  von  Bergmann  and  Bruns'  "Handbuch  der  praktischen  Chirurgie," 
dritte  umgearbeitete  Auflage,  Stuttgart,  1907. 
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as  an  isolated  condition,  in  about  four  per  cent  of  the  cases.  These  fractures 
practically  never  cause  danger  to  life.  Fractures  of  the  laminae  may  occur  as 
isolated  conditions,  and,  when  they  do,  it  is  usually  in  the  cervical  region.  They 
are  generally  accompanied  by  pain,  more  or  less  severe,  and  localized  tenderness, 
the  presence  of  the  fracture  being  made  out  by  palpation. 
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Fig.  307. — Dislocation  of  Vertebral  Articulation  in  Cervical  Region,  with  Rupture  of  the  Anterior 
Longitudinal  and  Spinous  Ligaments.     (Fry's  case.) 

Fractures  of  the  Atlas  and  Axis. — The  intimate  relationship  of  the  atlas  and 
axis  with  the  medulla  oblongata  makes  an  injury  in  this  locality  especially  danger- 
ous. Gurlt  *  has  shown  that,  in  eleven  cases  in  which  fracture  of  either  of  these  ver- 
tebrae was  demonstrated,  by  autopsy,  death  occurred  immediately  in  but  two, 
and  in  only  two  others  within  an  hour  after  the  injury  was  received.  In  the  other 
cases  the  patient  survived  for  varying  lengths  of  time  up  to  (in  one  instance) 
thirteen  days,  although  some  of  them  died  at  last  suddenly,  probably  in  con- 
sequence of  displacement  of  the  fracturetl  vertebra^.  These  fractures  are  always 
the  result  of  external  violence.     It  is  to  be  remarked,  however,  that  the  violence 

♦Gurlt:    "Handbuch  der  Lehre  von  den  Knochenbruechen,"  Hamm,  1862. 
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is  sometimes  slight,  such  as  a  fall  out  of  bed  or  from  a  hammock.  In  Gurlt's 
cases  the  odontoid  process  was  broken  in  but  one  instance ;  the  odontoid  process 
and  posterior  arch  of  the  atlas,  three  times :  the  posterior  arches  of  the  atlas  and 
axis,  three  times ;  the  posterior  arch  of  the  axis  alone,  once ;  the  spinous  process  of 
the  axis,  t\\ice.  The  articular  processes  of  the  cer\'ical  vertebi'O)  are  set  weU  out 
from  the  body — to  such  an  extent,  in  fact,  that  any  force, 
which  would  tend  to  push  a  vertebra  forward,  pro^^ding 
it  were  great  enough  to  overcome  the  ligamentous  pro- 
tection common  to  all  vertebrae,  would  not  find  the  bony 
obstruction  which,  lower  down,  the  anterior  aspect  of 
the  inferior  intervertebral  notch  offers  to  the  posterior 
aspect  of  the  superior  intervertebral  notch  of  the  vertebra 
immediately  below  it.  In  fact,  the  articular  surfaces  are 
so  loosely  apposed,  in  the  cer^^cal  region,  that  very  little 
additional  longitudinal  separation  is  required  to  render 
possible  a  complete  luxation  forward  or  backward,  ac- 
cording to  the  direction  of  the  force  applied. 

Symptoms. — The  symptoms  of  fracture  or  dislocation 
of  these  upper  two  vertebrae  are  quite  indefinite  and  vari- 
able, it  being  all  but  impossible  to  differentiate  a  simple 
dislocation  from  a  simple  fracture  or  from  a  fracture- 
dislocation.  There  is  usually  complete  paralysis  of  all 
parts  below  the  lesion.  In  some  cases,  however,  the 
paralysis  may  be  only  partial  or  may  be  simply  a  dmiin- 
ution  of  sensibility  in  one  extremity.  In  addition,  there 
are  usually  pain  and  rigidity;  or  death  may  occur  sud- 
denly. In  the  cases  in  which  the  patient  survives  the 
injury,  the  diagnosis  may  be  made  clear  by  the  use  of  the 
x-ray. 

Bilateral  Isolated  Dislocations.  —  Bilateral  isolated 
dislocations  may  occur  without  injury  to  the  cord. 
They  usually  follow  a  blow  upon  the  nape  of  the  neck 
or  a  fall  backward  on  the  head.  Their  existence,  in  any 
given  case,  is  revealed  by  the  x-ray  and  by  the  position 
of  the  patient's  head,  which  may  be  retracted,  with  the 
occiput  dra\A'n  down  between  the  shoulders,  while  the  chin  is  thrown  forward. 
The  muscles  on  each  side  of  the  neck  in  most  cases  are  more  or  less  prominent. 
The  head  is  generally  fixed  and  rigid,  but  in  one  case  seen  by  the  author  it 
was  freely  movable,  and  when  traction  or  extreme  movements  were  made  the 
patient  complained  of  a  "warm  tingling  sensation,"  which  radiated  through 
the  neck  and  shoulders  and  dowTi  the  ulnar  sides  of  the  arms. 

Deformity  may  be  present  in  a  marked  degree,  but  in  the  case  referred  to 
above,  although  the  luxation  was  complete,  it  was  impossible  to  discover  the 
slightest  displacement  of  the  spinous  processes.  If  the  dislocation  is  in  the  upper 
cervical  vertebrae  the  body  of  the  displaced  vertebra  may  be  felt  in  the  pharjTix. 


Fig.  308.  —  One  -sided 
Dislocation  of  a  Cer\-ieal 
Vertebra.  ( From  de  Quer- 
vain's  "  Spezielle  chirur- 
gische  Diagnostik,"  Leip- 
zig, 1907.) 

The  lower  edge  of  the 
articular  process  of  the 
dislocated  vertebra  (x) 
rests  upon  the  upper  edge 
of  the  articular  process 
(«/)  next  below  it.  In  a 
case  like  this,  in  which 
there  has  been  no  crushing 
of  the  bone,  the  usually 
accepted  rule — that  the 
head  is  turned  toward  the 
side  of  the  dislocation — 
would  not  hold  good. 
Theoretically,  at  least,  we 
should  have  to  a-ssiune 
here  a  different  manner 
of  holdin'g  the  head. 


432 


AMERICAN  PRACTICE  OF  SURGERY. 


Hemorrhage  into  the  cord  is  the  only  dangerous  lesion  which  is  likely  to  be 
associated  with  the  dislocation. 

Treatment  consists  in  attempts  at  immediate  reduction,  always  under  anaes- 
thesia. Direct  traction  should  be  employed  first,  great  care  being  exercised 
to  prevent  over-extension  or  undue  flexion,  as  the  already  lacerated  or  compressed 
cord  may  be  completely  separated  or  still  further  compressed  by  the  manipulation. 
On  account  of  complete  rupture  of  the  ligaments,  which  is  sometimes  present,  the 

direct  traction  method,  in  Hueter's 
belief,  is  too  dangerous,  and  he 
therefore  advises  reduction  by  ro- 
tating movements.  By  this  method 
the  head  is  rotated  strongly  toward 
one  shoulder,  thus  causing  the  op- 
l)osite  articular  process  to  be  set 
free  from  its  interlocking  with  the 
one  below,  and  restored  to  its  normal 
relations  to  the  latter.  The  same 
manceuvre  is  now  repeated  on  the 
other  side  and  the  corresponding  ar- 
ticular process  is  dislodged  and  finally 
reduced.     (Fowler.) 

If  these  measures  fail,  we  should 
explain  fully  to  the  patient  and  to  his 
or  her  friends  the  necessity  for  opera- 
tive interference;  and  at  the  same 
time  we  should  warn  them  that  suc- 
cess may  not  attend  the  procedure. 
After  the  parts  involved  have  been 
thoroughly  exposed  by  dissection, 
reduction  should  again  be  attempted 
with  the  parts  fully  in  view,  after 
If  failure  again  results,  laminectomy  should 


Fig.  309. — Dislocation  of  Both  Articular  Proc- 
esses of  Atlas  on  Axis,  Suicide  by  Hanging. 
(Specimen  from  the  Muetter  Museum,  Philadel- 
phia.) (Allen:  "Injuries  to  the  Spinal  Cord." 
Jour.  A.  M.  A.,  March  21st,  1908.) 


the  method  advocated  by  Hueter 
be  resorted  to. 

Unilateral  Dislocations. — The  tables  of  Ashhui-st  *  which  are  based  ui)on 
three-hundred  and  ninety-four  cases  of  spinal  injuries,  show  twenty-nine  in- 
stances of  unilateral  dislocation.  It  is  impossible,  however,  to  determine,  with 
any  degree  of  precision,  the  relative  frequency  of  unilateral  dislocations.  Ow- 
ing to  the  fact  that,  in  the  cervical  region  of  the  spine,  the  bodies  of  the  vertebra- 
are  small  and  the  interlocking  of  the  articular  processes  is  less  firm  than  it  is 
lower  down  in  the  spinal  column,  most  of  these  dislocations  take  place  in  that 
region.  (Figs.  307-313.)  The  fifth  cervical  vertebra,  as  might  be  expected,  is 
most  commonly  dislocated,  on  account  of  the  fact  that  neck  flexion  and  exten- 
sion are  freest  between  the  third  and  sixth  v-ertebra».  The  horizontal  position 
of  the  articular  processes  in  the  cervical  region  is  another  factor  which  reiuici-s 
*  Ashhurst:   "Injuries  to  the  Spine,"  1876. 
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dislocation  easiest  here.     Possibly  some  of  these  dislocations  go  unrecognized 
bv  reason  of  the  practitioner's  lack  of  familiarity  with  the  characteristic  features. 

These  unilateral  disloca- 
tions take  place  in  the  fol- 
lovNing  manner: — The  artic- 
ular process  of  the  upper 
vertebra  on  the  dislocated 
side  slips  forward;  in  the 
incomplete  fonn  it  rests  on 
the  crest  of  the  lower  artic- 
ular facet,  in  the  complete 
fonn  it  drops  into  the  inter- 
vertebral notch  and  rests  on 
the  pedicle  of  the  vertebra 
below;  the  articulation  on 
the  opposite  side  holds ;  the 
inter\'ertebral  disc  may  or 
may  not  be  torn :  the  spinal 
canal  is  very  slightly  en- 
croached upon.  As  to  the 
caus€»s  of  these  dislocations, 
\^olker*  has  collected  four- 
teen cases  in  which  the  displacement  was  due  to  muscular  action  alone,  and  two 
of  Walton's  cases  give  similar  histories.  Schielef  reports  a  case  of  a  man  who 
went  to  sleep  with  his  head  hanging  over  the  bedrail,  and,  on  waking,  suddenly 
lifted  his  head  and  incom- 
pletely  dislocated  one  of  his 
upper  vertebra^.  Any  sud- 
den, violent,  or  ill-regulated 
turning,  with  perhaps  an 
inclination  to  one  side,  may 
produce  a  dislocation  of 
the  vertebnx'.  It  may  also 
be  produced  by  external 
force  such  as  a  fall  or  a  blow 
on  the  side  of  the  head  or 
neck. 

The  points  which  should 
be  borne  in  mind  in  con- 
nection with  a  unilateral 
dislocation   of  the   cer\ical 


Fig.  310. — Skiagram  Showing  Dislocation  Between  Secontl 
and  Third  Vertebra-  in  the  Cervical  Region  of  the  Spine.  (City 
Hospital,  .St.  Louis.) 


*  Volker.  in  Deut.  Zeitsch.  f. 
Chir..  1876.  vol.  vi. 

t  Schiele,  in  Deut.  med. 
Wochens..  1904.  vol.  xxx.,  p.  100. 
VOL.  VI.— 28 


Fig.  311. — Radiogram  of  tlie  Same  Case  (Fig.  31Ui,  Siiowing 
the  Altered  Position  of  the  Parts  After  Attempted  Reduction. 
(City  Hospital,  St.  Louis.) 
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Fig.  312. — Fracture-Dislocation  of  the  Seventh 
Cervical  Vertebra.  (From  de  Quervain'.s  "  Spe- 
zielle  chirurgische  Diagnostik,"  Leipzig,  1907.) 


vertebrae  are  these:   the  proximity  of  the  phrenic  nerve,  and  the  danger  that 
death  may  occur  from  respiratory  inhibition;  and  to  these  may  be  added  the 

sHght  danger  that  the  vertebral  artery 
may  be  subjected  to  such  violence  that 
a  rupture  of  its  walls  will  occur. 

Diagnosis.  —  The  diagnosis  is  es- 
tablished by  the  presence  of  the  fol- 
lowing symptoms:  rigidity  of  the  neck, 
and  the  fact  that  the  patient  holds  the 
head  with  the  face  turned  toward  the 
side  opposite  to  that  of  the  dislocation. 
Such  a  dislocation  is  differentiated  from 
torticollis  by  the  following  facts:  in 
wry-neck  the  muscular  fibres  of  the 
sterno-mastoid  are  contracted  and 
tense  on  the  side  opposite  to  that  to- 
ward which  the  face  is  turned,  while  in 
unilateral  dislocation  this  muscle  is 
taut  on  the  side  toward  which  the  face 
is  turned.  The  history  of  injury  is 
also  important  as  an  aid  to  diagnosis. 
Walton*  says:  ''The  side  on  which  the  dislocation  has  occurred  can  therefore 
always  be  determined  by  the  direction  of  ro- 
tation; the  question  whether  the  articular  process 
has  slipped  into  the  notch  may  be  determined  by 
the  tilting  of  the  head."  He  observed  twelve 
cases,  and  in  only  two  of  these  did  paralysis 
occur — probably  through  root  pressure. 

Prognosis. — The  prognosis  is  more  favorable 
in  the  unilateral  than  in  the  bilateral  cases.  Ash- 
hurst's  cases,  numbering  twenty-nine,  showed 
nine  deaths.  Malgaignef  reports  twenty-six 
cases,  in  seventeen  of  which  the  patients  recovered. 
Dislocation  above  the  origin  of  the  phrenic  nerve 
are  the  most  fatal  because  of  the  contiguousness 
of  the  medulla. 

The  treatment  of  this  condition  has  lately  un- 
dergone a  change  and  operators  arc  following  the 
directions  of  Walton  in  performing  what  he  styles 
"retro-lateral  flexion  with  rotation."  The  pa- 
tient is  anaesthetized  while  sitting  in  a  chair. 
The  operator  stands  behind,  and,  grasping  the  head  with  both  hands,  turns 
the  face  still  farther  away  from  the  dislocated  side.     The  head  and  neck  are 

*  Walton,  in  Boston  Med.  and  Surg.  Journal,  1903,  445. 
t  Malgaigne:    "Treatise  on  Dislocations,"   1848. 


Fig.  313. — Compression  Fracture 
of  Vertebral  Body.  (Washington 
University  Museum,  St.   Louis.) 
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then  tilted  to  the  sound  side.  This  makes  the  dislocated  facet  rise  above  the 
facet  below.  The  last  motions  are  extension  and  rotation  of  the  colmnn 
backward  into  place,  and  the  reduction  is  then  complete.  This  method  has  a 
great  advantage  over  extension,  for  attempts  at  reduction  by  extension  alone 
make  it  necessary  that  the  vertebrae  should  be  widely  separated  at  every  point 
in  order  that  the  dislocated  articular  process 
be  sufficiently  elevated  to  slip  back  into  place. 
The  author  believes  that  the  follo\^■ing 
case  history,  recently  published  b}'  Dr.  Clop- 
ton  *  of  St.  Louis,  is  of  sufficient  interest  to 
justify  him  in  reproducing  it  here  in  extenso. 


i 


$^ 


Fig.  314. — Compression  Fracture  of 
Vertebral  Body.  (Washington  Univer- 
sitj'  Museum,  St.  Louis.) 


^'C.  H.,  a  healthy  muscular  youth  of  19, 
during  an  athletic  exhibition,  was  walking  on 
his  hands.  His  right  arm  weakened  under 
him  and  he  fell,  striking  his  head  on  the  left 
side  and  coming  do'«Ti  on  his  left  shoulder. 
He  heard  a  distinct  snap  just  after  his  head 
struck,  felt  a  sudden  pain  in  his  neck,  and 
realized  that  he  was  unable  to  bend  his  neck. 
He  walked  away  and  later  visited  a  dispen- 
sar}^  where,  the  injury  being  unrecognized, 
liniment  was  ordered  for  the  soreness;  and 
later,  on  the  same  day,  he  \'isited  another 
clinic,  where,  on  account  of  the  serious  nature 
of  the  injury,  he  was  referred  to  the  Mullan- 
phy  Hospital,  where  I  saw  him  twenty-four 
hours  after  the  accident.  He  was  up  and 
about,  as  any  reclining  posture  gave  him 
great  pain,  and  he  had  been  unable  to  sleep  the  night  before.  His  neck  and 
head  Avere '  held  rigidly,  the  face  turned  to  the  right  and  downward.  The 
neck  was  directed  slightly  to  the  left,  and  low  down,  at  the  base  of  the  neck, 
on  the  left  side,  was  a  rounded  enlargement  which  was  very  tender.  The  sterno- 
mastoid  on  the  left  side  was  relaxed,  but  on  the  right  side  it  was  tense.  Move- 
ment was  limited  to  a  slight  forward  and  backward  nod  of  the  head,  and  any  at- 
tempt to  straighten  the  head  was  very  painful.  On  account  of  the  much-developed 
musculature  it  was  impossible  to  feel  with  any  certainty  the  spinous  processes,  or 
to  determine  what  was  the  nature  of  the  enlargement  on  the  lower  left  neck,  or  to 
make  out  the  transverse  processes.  There  was  no  nerve  disturbance  of  the  arms 
or  of  any  part  of  the  body.  The  patient  walked  perfectly  well,  but  complained 
of  some  pain  in  the  neck  with  the  jolting  of  each  step.  To  confirm  the  diagnosis 
of  left  unilateral  dislocation  of  the  sixth  cervical  vertebra,  an  a"-ray  photograph 
was  made.  Under  ether,  which  was  administered  to  the  patient  while  in  a  sitting 
position,  a  reduction  was  easily  accomplished  by  Walton's  method  of  retro-lateral 
flexion  with  rotation." 

Isolated  Fractures  of  the  Vertebrae.— Isolated  fractures  of  the  bodies  of  the 

*  Clopton,  in  Interstate  Med.  Jour.,  July,  1908,  vol.  xv.,  No.  7. 
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vertebrae  are  caused  b}^  a  fall  upon  the  head,  neck,  sacrum,  or  feet.  They  are 
rare  in  the  cervical  region  and  most  common  in  the  upper  lumbar  and  lower 
dorsal  regions.  (Figs.  312,  313,  ^nd  314.)  In  these  cases  a  certain  amount  of 
antero-posterior  deformity  is  noticeable,'  although  this  may  be  so  slight  as  to  be 
overlooked;  it  disappears  when  the  patient  is  in  a  recumbent  position,  but  re- 
turns when  the  erect  posture  is  resumed.  Where  a  skiagram  has  revealed  an 
isolated  fracture  of  the  arches  or  spines,  or  an  isolated  fracture  of  the  body  of 
a  vertebra,  and  where  in  addition  the  involvement  of  the  cord  is  shown  by  an 
increasing  paralysis,  the  advisability  of  immediate  operative  intervention,  for 

the  purpose  of  relieving  pressure  upon  the 
cord  and  its  membranes,  should  receive 
serious  consideration.  The  following  case, 
reported  by  the  late  Dr.  McCosh,*  well 
illustrates  this  point. 

"J.  L.,  male,  age  27,  was  thrown  from 
a  railway  train,  July  3d,  1891,  striking  on 
his  back.  For  a  few  minutes  consciousness 
was  lost.  When  he  was  brought  to  the 
hospital,  three  hours  later,  there  were  found 
to  be  complete  muscular  paralysis  of  both 
lower  extremities,  retention  of  urine,  and 
loss  of  power  over  the  rectum.  He  was  in 
a  condition  of  slight  shock;  temperature 
100°  F.,  pulse  110.  There  was  complete 
loss  of  sensation  below  a  line  that  crossed 
the  body  just  beneath  the  tip  of  the  ensi- 
form  cartilage.  Tendon  reflexes  in  both 
knees,  as  also  the  cremasteric  and  abdomi- 
nal reflexes,  were  completely  lost.  At  the 
end  of  eight  hours  after  the  accident  his 
temperature  had  risen  to  103.5°  F.;  loss 
of  motion  and  sensation,  and  patella  re- 
flexes remained  as  before.  On  examination 
of  his  back  there  was  found  to  be  a  depression  below  the  seventh  dorsal  spine, 
at  which  point  there  was  marked  tenderness.  The  diagnosis  of  fracture  of 
the  seventh  dorsal  vertebra  was  made  and  operation  advised.  One  hour  later, 
that  is  to  say  nine  hours  after  the  injury,  ether  was  administered.  An  incision 
was  made  from  the  fifth  to  the  eighth  dorsal  spines.  The  spinous  processes 
and  laminae  of  the  seventh  dorsal  vertebra  were  foimd  shattered  into  several 
fragments.  A  line  of  fracture  extended  forward  on  the  right  side  into  the  trans- 
verse process.  Four  or  five  bon}'  fragments  were  removed.  The  dura  was 
lacerated  and  the  cord  was  contused,  markedly  congested,  and  studded  here  and 
there  with  small  hemorrhages.  A  probe  passed  upward  and  downward  met  uiti) 
no  further  obstruction.  The  wound  was  left  partially  open,  as  was  also  the  dura. 
The  shock  of  the  operation  was  slight,  the  patient  making  an  excellent  recoveiy- 


Fig.  315. — Fracture-Dislocation  of  t lie  Spine. 
(Washington  University  Museum,  St.  Louis.) 
This  specimen  is  interesting  in  that  the  indi- 
vidual lived  long  enough  for  bony  union  to 
take  place  at  the  seat  of  the  dislocation. 


*  McCosh,  in  Jour.  Amer.  Med.  Assoc,  August  31st,  1901. 
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For  five  davs  no  special  change  in  symptoms  was  noted.  He  then  began  to  feel 
some  tingling  and  pricking  on  the  outer  side  of  his  thighs  and  legs.  On  the  four- 
teenth dav  he  was  aljle  to  move  his  toes  a  little,  and  at  this  time  sensation  began 
to  return  to  his  lower  extremities.  Improvement  continued;  he  l)egan  to  gain 
control  of  his  bladder  and  rectum.  On  the  thirtieth  day  he  could  draw  his  legs  up 
and  down  in  bed,  flexing  his  knees.  His  patella  reflexes  had  returned  to  a  slight 
degree  in  each  knee.  On  the  sixtieth  day  he  was  able  to  sit  up  in  a  chair,  and 
sensation  was  rapidly  returning. 
He  left  the  hospital  on  the  seventy- 
sixth  day  after  his  accident,  and 
at  that  time  he  could  walk  when 
supported  on  each  side.  He  came 
to  see  me  three  months  later  and 
reported  that  he  was  about  to  re- 
sume his  work.  He  still  felt  some 
slight  weakness  in  his  lower  extrem- 
ities, but  sensation  and  his  patella 
reflexes  seemed  normal.  Some  five 
years  later  he  met  me  on  the  street 
and  reported  that  he  was  perfectly 
well  and  that  his  back  was  as  strong 
and  as  limber  as  ever." 

The  author  has  encountered  in 
practice  a  case  somewhat  similar 
to  the  one  just  narrated.  In  this 
ca.^e  the  pressure  upon  the  cord 
was  relieved  by  reduction  of  the 
dislocation.  The  defoniiity  pro- 
duced in  the  spine  was  marked, 
and  for  over  two  and  one-half 
hours  there  was  complete  loss  of 
fimction  below  the  level  of  the  injur}-,  which  was  in  the  dorsal  spine.  The 
patient  was  suspended  and  the  dislocation  reduced.  There  was  complete  restor- 
ation of  function  in  less  than  three  months;  and  at  the  present  time — nearly 
twenty  years  after  the  accident — the  patient  is  perfectly  strong  and  verv-  active. 

Complete  Fracture-Dislocations. — In  many  of  these  cases  the  injury-  of  the 
cord  is  a  complete  one.  Among  the  cases  reported  by  Wagner  and  Stolper, 
Kocher,  and  others,  there  were  many  in  which  the  cord  showed  complete  rupture; 
and  in  all  there  was  a  complete  transverse  lesion  of  the  cord,  making  the  duration 
of  life  depend  chiefly  upon  the  height  of  the  injury.  Deformity  of  the  spine  may 
be  an  important  guide  to  the  location  of  the  point  of  injur\',  but  one  should  guard 
against  the  danger  of  being  misled  by  multiple  injuries  and  an  unusual  direc- 
tion of  the  line  of  fracture.  Sensor\-  and  parah-tic  symptoms  are  of  the  greatest 
value  for  the  diagnosis  of  the  location  of  the  injur}'  to  the  cord,  but  it  must  be 
bome  in  mind  that  this  is  apt  to  be  higher  than  the  symptoms  would  indicate. 
It  is  usually  possible  to  correct  the  narrowing  of  the  spinal  canal  in  these  cases  of 


l-iG.  316. — Fracture-Di.«location  of  Ninth  and  Tenth 
Thoracic  Vertebra".  (From  Allen:  "Injuries  to  the 
Spinal  Cord,"  in  Jour.  A.  M.  A.,  March  21st,  1908.) 
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fracture-dislocation  b)^  hypcrextension  and  extension  of  the  spine.  The  extent 
of  the  injury  to  the  cord  from  hemorrhage  may  be  very  great.  The  nature  of  the 
injury  in  these  cases  depends  more  upon  the  character  of  the  accident  than  upon 
an\'thing  else.  Hence  the  importance  of  obtaining  as  good  an  account  as  possible 
of  the  way  in  which  the  injury  occurred. 

A  positive  physical  sign  of  fracture  may  sometimes  be  obtained  by  auscultation 
of  the  spine.     Such  a  sign,  according  to  Ludloff,*  is  crepitation  over  the  spine, 
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Fig.  317. — A  Section  of  the  Spinal  Cord  Immediateh'  Above  the  Scat  of  Compression,  showing 
well-marked  degeneration  and  disintegration  of  cord  substance.  (P>om  Allen:  "Injuries  to  the  Spinal 
Cord,"  in  Jour.  A.  M.  A.,  March  21st,  1908.) 

which  is  audible  with  the  stethoscope  in  a  certain  number  of  instances.  He 
quotes  a  case  in  which,  after  fracture  of  the  clavicle,  the  i)atient's  other  pains  were 
ascribed  to  hysteria  or  simulation.  For  eight  yeare  she  was  unable  to  obtain 
relief,  until  finally  auscultation  revealed  a  creaking  over  the  seventh  cervical 
vertebra.  A  radiogram  showed  plainly  that  this  vertebra  was  fractured,  the 
lesion  having  evidently  occurred  at  the  time  when  the  clavicle  was  broken. 

These  cases  of  fracture-dislocation  may  be  divided  into  two  classes:  (1) 
those  in  which  th(>re  is  no  injury  to  the  cord;  and  (2)  those  in  which  there  is 
more  or  less  marked  intc^'ference  with  the  functions  of  the  cord,  by  reason  of  the 
traumatism  (laceration  or  compression)  which  it  has  received.    (Figs.  315-318.) 


*  Ludloff,  in  Muench.  med.  W.,  No.  25,  1906. 


SURGERY  OF  THE  THORAX  AND  SPINAL  COLUMN.        439 


Pathological  Ch.\xges  in  Fractures  of  the  Spine  tx  General. 

As  regards  the  regions  chiefl}'  affected  by  fracture-dislocations,  it  may  be 
stated  that,  in  about  one-half  of  the  cases,  it  is  the  cervical  and  the  lumbar 
rt'O'ions  which  are  involved,  while  in  the  remaining  one-half  the  dorsal  region 


is  the  one  in  which  the  fracture  occurs, 
presupposes,  in  the  first  place,  a  greater 
or  less  disturbance  of  the  integrity  of 
the  interv'ertebral  discs  between  the 
bodies  of  the  two  vertebne  in  C|uestion. 
One  finds  numerous  cases  cited  in 
literature  where,  on  post-mortem  ex- 
amination, the  intenTrtebral  disc  has 
been  pronounced  uninjured.  I  con- 
sider this  an  absolute  impossibility. 
A  more  careful  histologic  study  would 
have  determined  a  torn  disc."  Most 
of  the  dorsal  fracture-dislocations  in- 
volve the  eleventh  or  twelfth  dorsal 
vertebra.  These  produce  the  lumbar 
type  of  paralysis  and  consequently 
may  be  classed  with  the  lumbar  frac- 
tures. According  to  Bailey.t  the  in- 
juries to  the  bones  are  of  great  surgi- 
cal interest,  but  the  whole  importance 
of  this  subject  centres  about  the  injur}' 
which  is  produced  in  the  cord,  and  all 
clinical  expressions  should  l3e  in  tenns 
of  segments  of  the  cord  rather  than  of 
bone. 

As  far  as  the  membranes  of  the  cord 
are  concerned,  they  are  practically 
never  injured  alone.  They  may  be 
lacerated,  and  the  lacerations  may 
cause  extensive  bleeding  \\-ithin  the 
spinal  canal,  either  inside  or  outside 
the  dura.  It  is  Bailey's  opinion,  how- 
ever, that  this  never  occurs  as  an  iso- 
lated lesion;  that  is,  it  never  occurs 
without  there  being  an  extensive  con- 


Allen*  says:   "A  vertebral  dislocation 


Fig.  318. — Fracture-Dislocation  in  the  Dorsal 
Region,  with  crushing  of  inter\-ertebral  disc  and 
complete  destruction  of  the  cord.  (Allen:  "In- 
juries to  the  Spinal  Cord,"  in  Jour.  A.  M.  A., 
March  21st,  1908.) 


tusion  of  the  cord  associated  with  the  bleeding.  This  condition,  known  under 
the  term  of  haematorrhachis,  has  played  quite  an  important  role  in  the  cHnical 
histor}^  of  spinal-cord  injuries.     A  special  symptomatology  has  been  constructed 


*  Allen,  in  Jour.  Amer.  Med.  Assoc., 
t  Bailey,  in  Med.  Rec,  March  3d, 


March  11th,  1908. 
1907. 
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for  it,  the  chief  stress  being  laid  upon  shooting  pains.  The  surgeon  is  on  the 
alert  for  this  symptom,  with  the  idea  of  relieving  pressure  and,  as  a  consequence, 
relieving  the  symptoms.     Bailey  believes  that  there  is  very  little  use  in  operating 

,  for  this  condition  as  he  has  never 
yet  seen  a  case  of  pure  ha?mator- 
rhachis. 

The  injury  to  the  cord  may  be 
a  contusion,  a  laceration,  or  a  com- 
plete severance.  Externally,  it 
may  show  the  effect  of  the  injury 
by  dents,  punctate  hemorrhages, 
or  displacements.  On  the  other 
hand,  it  may  be  severely  injured 
in  its  structure  and  yet  show 
nothing  abnormal  on  its  exterior, 
the  damage  being  apparent  only 
when  the  cord  is  sectioned.  In 
the  cases  which  have  not  proved 
immediately  fatal,  and  which  have 
come  later  to  operation  or  autop- 
sy, the  cord  has  been  observed  to 
be  bound  down  by  adhesions  to 
the  dura,  and  the  dura  by  adhe- 
sions to  the  bony  canal,  the  cord 
being  shrivelled  to  one-third  its 
normal  size.  On  removal  and 
section,  the  cord  shows  to  the 
naked  eye  a  derangement  of  its  constituent  parts,  with  displacement  of  the  gray 
matter,  fissures,  discolorations,  and  hemorrhages.  Microscopic  examination 
shows  a  picture  which  is  usually  described  as  traumatic  degeneration— that 
is,  the  spinal-cord  elements  show  evidences  of  disintegration — viz.,  large  round 
cells,  myelin  drops,  blood  cells  and  blood  pigment,  nerve  cells  and  nerve  fibres 
in  various  stages  of  degeneration.  In  old  cases  the  whole  picture  is  obscured 
by  an  overgrowth  of  new  connective  tissue.     (Figs.  319  and  320.) 

In  fractures  in  the  dorsal  region  the  bone  displacement  is  usually  extreme 
and  the  cord  lesion  consequently  severe. 


Fig.  319. — Spinal  Cord  Showing  Destruction  l)ue  to 
Crushing  at  the  Seat  of  the  Injury.  (Allen:  "Injuries  to 
the  Spinal  Cord,"  in  Jour.  A.  M.  A.,  March  21st,  1908.) 


Symptoms  of  Fractures  of  the  Spine  in  General. 

Thorburn*  contributed  much  to  the  accuracy  of  our  knowledg(^  of  the  sym{> 
tomatology  of  this  class  of  injuries.  Pie  stated,  in  the  brochure  referri-d  to,  that 
in  the  near  future  surgeons  would  open  the  spinal  canal  with  as  little  danger  and 
as  little  hesitation  as  they  then  operated  upon  the  cavity  of  the  cranium.     Much 

*  Thorburn:   "A  Contribution  to  the  Surgery  of  the  Spinal  Cord,"  1889. 
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has  been  done  toward  the  fulfihiicnt  of  this  prophesy.  Burrell*  has  divided  the 
cases  into  three  groups:  (1)  those  in  which  the  cord  is  crushed;  (2)  those  in 
which  doubt  exists  as  to  whether  the  cord  is  irremediably  damaged;  and  (3) 
those  in  which  it  is  fair  to  assume  that  the  cord  is  not  irremediably  damaged. 
In  a  series  of  two  hundred  and  forty-four  cases,  he  reports  the  following  fre- 
quency of  the  different  s}-mptoms : — 


FREQUENCY    OF    SYMPTOMS. 


Total  cases,  244. 


Crepitus 93   =   37.8% 

Deformity 159   =   68 . 1% 

Unconsciousness 41    =    17.6% 

Paralysis,  complete.  .  .      185   =   71.7% 

Paralysis,  partial 27    =    11 . 3% 

Bed-sores 


Paralysis,  none  16 

Pain 171 

Priapism 66 

Delirium 43 

Cystitis 66 

63   =   26.6% 


11.1% 

74.8% 

14.7% 

28.0% 


AValtonf  States  that  fracture  of  the  spine,  with  complete  transverse  lesion 
of  the  cord,  is  accompanied  by  immediate  relaxed  motor  paralysis  involving  the 
parts  below  the  level  of  the  lesion.  There  is  entire  absence  of  rigidity,  of  spasm, 
of  convulsive  movement,  or  of  other  signs  of  irritation,  in  the  motor  sphere. 
The  statement  that  signs  of  motor  irritation  may  appear  at  the  level  of  the  lesion 
seems  based  rather  upon  theoretical  considerations  than  upon  practical  ob- 


FiG.  320.— Section  of  Spinal  Cord  in  Mid-thoracic  Region,  showing  intense  degeneration  of  the 
columns  of  Goll  and  also  some  degeneration  in  the  direct  cerebellar  and  Gowers'  tracts.  (Allen:  "In- 
juries to  the  Spinal  Cord,"  in  Jour.  A.  M.  A.,  March  21st,  1908.) 

serrations.  Where  the  cord  is  partially  injured,  or  where  hemorrhage  is  taking 
place,  there  is  a  slower  onset  of  paralysis,  with  a  unilateral  or  irregular  distribu- 
tion affecting  the  arms,  for  example,  more  than  the  legs,  and  evidenced  by  preser- 

*  Burrell,  in  Annals  of  Surgery.  Oct.,  1905. 

t  Walton,  in  Jour.  Nerv.  and  Ment.  Disease,  vol.  xxix..  1902,  1. 
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vation  or  comparative  preservation  of  the  reflexes  and  by  rapid  improvement. 
As  an  aid  toward  reaching  a  correct  diagnosis  as  to  the  level  of  the  lesion,  the 
tables  which  were  worked  out  by  Thorburn,*  and  which  are  based  on  clinical  rather 
than  on  anatomical  or  experimental  knowledge,  have  stood  the  test  well. 

Lloyd  t  says  that,  where  the  fracture  has  produced  a  total  transverse  lesion  of 
the  cord,  the  area  of  anaesthesia  is  generally  sharply  marked,  and  does  not  extend 
beyond  a  level  corresponding  to  the  segment  crushed, — that  is,  a  level  materially 
below  the  seat  of  the  lesion.  Incomplete  anaesthesia  points  to  incomplete  lesion 
of  the  cord.  This  is  true  also  where  the  anaesthesia  is  limited  or  is  of  unilateral 
distribution.  In  the  cervical  region,  for  example,  the  injury  done  may  be 
limited  to  a  certain  amount  of  bruising  and  stretching  of  the  nerve  roots,  per- 


FiG.  321. — A  Section  of  the  Spinal  Cord  at  the  First  Thoracic  Segment,  sliowing  intense  hemorrhagic 
condition.     (Allen:    "Injuries  to  the  Spinal  Cord,"  in  Jour.  A.  M.  A.,  March  21st,  1908.) 

haps  with  temporary  displacement  of  vertebrae  and  rupture  of  ligaments.  Re- 
tention rather  than  incontinence  of  urine  is  the  rule  in  all  varieties  of  spinal 
fracture  which  are  associated  with  injury  to  the  cord,  even  when  the  lesion  in- 
volves the  lumbar  region.  There  may  be  cither  retention  or  incontinence  of 
f^ces,  more  often  the  former.  When  the  lesion  of  the  cord  is  incomplete  the 
sensation  in  the  rectum  and  bladder  may  be  preserved,  even  though  voluntary 
evacuation  is  impossible.  The  symptoms  referable  to  vaso-motor  disturbance 
are  variable  and  baffling.  The  phenomenon  most  commonly  observed  is  a  rise 
in  the  superficial  temperature  of  the  lower  extremities,  which  may  be  replaced 
later  by  coolness  of  the  extremities  and  sometimes  by  marked  coldness.  The 
skin  is  generally  dry.     Sweating  is  absent.    The  knee  jerk  is  lost  in  cases  of  coiu- 

*0p.  cit. 

t Lloyd,  in  Med.  Rec,  March  23d,  1907. 
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plete  destruction  of  the  cord.  The  superficial  reflexes  are  also  generally  lost  or 
diminished  in  these  cases.  This  may  not  necessarily  be  limited  to  the  reflexes 
below  the  lesion,  but  may  involve  those  higher  up.  The  Babinski  reflex  may 
appear  when  no  other  reflex  is  present.  Lloyd  says  that,  when  these  data  are  at 
hand,  we  can  foiTn  some  fairly  definite  conclusion  with  regard  to  the  condition 
the  cord, — whether  there  is  a  complete  or  an  incomplete  destruction.     In 

e  former  case  it  is  useless  to  operate;  in  the  latter  it  becomes  necessar}^  to 
consider  at  what  time  the  operation  can  best  be  performed. 

Thomas*  gives  a  Hst  of  the  factors  which  would  justify  us  in  concluding  that 

ere  is  a  complete  transverse  lesion  of  the  cord.  They  are  as  follows: — "(1) 
complete  paralysis,  usually  of  a  flaccid  type ;  (2)  a  complete  loss  of  sensation  in 
all  its  forms ;  (3)  absent  reflexes,  especially  the  knee  jerk,  while  the  plantar  re- 
flex, on  the  contrar}-,  is  often  retained;  (4)  complete  parah'sis  of  the  bladder 
and  rectum,  with  priapism:  (o)  vaso-motor  paralysis,  with  copious  sweating  in 
the  paralyzed  parts:  (6)  and  most  important,  absence  of  variations  in  S3'mi> 
toms;   (7)  absence  of  irritative  phenomena,  such  as  pain." 

Regional  Frequericy. — The  great  majority  of  cases  of  traumatic  spinal  paraly- 
sis are  either  of  cervical  type  or  of  lumbo-sacral  type;  the  latter  including  the 
Cauda  equina.  It  is  possible  that  there  may  have  been  obser\ed  at  the  bedside 
not  a  few  cases  in  which  the  bone  lesions  were  not  recognized  and  in  which  the 
cord  symptoms  were  so  slight  as  to  escape  identification.  If  this  be  true,  it  is 
fair  to  a.ssume  that,  in  actual  numbers,  the  cervical  and  the  lumbar  cases  would 
more  nearly  approach  equality.  In  Burrell's  report  of  two  hundred  and  forty- 
four  cases,  the  following  regional  frequency  was  discovered : — 

Regions.  Total  cases,  244. 

Cer^-ical 86  =   33.9%        i  deaths 77  =  85.7% 

^"        (Recoveries 9  =   14.3% 

T'  J        ,  .o         1/.  -Tf^         (Deaths 37  =   76.7% 

Lpper  dorsal 43   =    16.7%        -„  .  jlr 

^  ^^        (  Recoveries 10  =  23.3% 

J  J        1  __         „^  _^         (  Deaths 41   =  56. 1% 

Lower  dorsal lo   =   32.9%        <^  .  ""     /o 

^         I  Recovenes 34   =  43.9% 


Lumbar 40=16.3% 


j  Deaths 20  =  50.0% 

(  Recoveries 20  =  50.0% 


Tre.\tmext  of  Fr.\ctures  of  the  Spine  in  Gexeil\l. 

The  treatment  of  injuries  of  the  spine  presents  many  interesting  problems. 
In  practice  the  surgeon  is  confronted  with  cases  in  which  the  spine  has  been 
damaged,  with  or  without  concomitant  injury  to  the  spinal  cord.  If  the  in- 
jury involves  the  spine  alone,  the  treatment  is  much  simpler  than  where  it  is 
associated  with  lesions  of  the  spinal  cord.  The  treatment  may  be  conveniently 
discussed  under  the  following  heads:— (1)  Expectant  treatment;  (2)  Reduc- 
tion and  fixation  of  the  bony  parts;  (3)  Primary  laminectomy,  and  (4)  Sec- 
ondary laminectomy. 

*  Thomas,  in  Boston  City  Hosp.  Med.  and  Sui^.  Rep. ,  1900. 
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The  selection  of  the  kind  of  treatment  should  depend  on  what  injury  to  the 
cord  exists  or  what  injuiy  to  the  cord  is  likely  to  occur. 

(1)  Expectant  Treatment. — Expectant  treatment  is  applicable  to  fractures 
of  the  spinous  processes,  or  even  of  other  bony  structures,  where  there  are  no 
cord  symptoms.  It  consists  of  keeping  the  patient  fixed  in  bed  on  a  Bradford 
frame  (Vol.  IV.,  page  961),  and  of  employing  very  careful  methods  of  nursing. 
The  use  of  water  and  air  mattresses  and  sandbags  aids  very  much  in  preventing 
bed-sores. 

(2)  Reduction  and  Fixation  of  the  Dislocated  Parts. — Reduction  and  fixa- 
tion should  be  employed  after  a  careful  examination  has  been  made  to  deter- 
mine the  location  and  extent  of  the  injury.  During  this  examination  great  care 
should  be  used  to  prevent  further  displacement  and  j^ossible  injury  to  the  spinal 
cord.  Correction  should  then  be  attempted  very  slowly,  the  patient  being  kept 
as  far  as  possible  in  the  axis  of  the  spinal  colunm  and  a  note  being  made,  at 
each  step,  of  the  condition  of  the  cord,  as  shown  by  sensation,  motion,  and  the 
state  of  the  reflexes.  On  the  appearance  of  the  slightest  evidence  that  the 
cord  is  being  injured,  the  effort  should  stop.  As  soon  as  the  defoniiity  has 
been  corrected,  a  plaster  jacket  should  be  applied  while  the  body  is  suspended 
or  while  it  is  supported  in  a  horizontal  hanmiock,  enough  hyperextension  being 
used  to  open  the  narrowed  canal  to  its  normal  limit.  Burrell,  in  1887,  re- 
ported sixteen  cases  which  had  been  treated  by  fixation  after  immediate  rectifi- 
cation. The  results  obtained  were  as  follows: — Three  of  the  patients  died,  three 
received  no  benefit,  and  ten  were  greatly  improved.  Inmiediate  operation  is  not 
favored  by  the  majority  of  surgeons  for  two  reasons:  first,  that  an  injury,  which 
involved  destruction  of  the  cord,  has  already  been  inflicted  and  will  get  no  worse 
in  the  course  of  a  few  hours;  and,  second,  that  the  patient  is  still  suffering  from 
spinal  and  general  shock.  Burrell,  on  the  other  hand,  advocates  an  immediate 
operation  unless  shock  is  present,  stating  as  a  reason  for  this  that  no  one  can 
positively  tell  in  what  condition  the  spinal  cord  is  until  he  actually  inspects 
this  structure  at  the  site  of  the  injury.  Then,  if  it  is  foimd  that  pressure  is  being 
exerted  upon  the  cord,  it  is  plain  that  a  continuance  of  this  pressure  for  many 
hours  will  inflict  irreparable  damage  upon  the  organ.  Walton  and  Lloyd  also 
believe  that  there  is  danger  in  delaying  operation  in  the  cases  which  have  re- 
covered from  their  first  shock  and  which  have  in  them  anything  objectively 
hopeful.  Lloyd,  however,  says  that  it  is  evident  that,  if  we  operate  immediately 
aft(M-  the  injury,  we  shall  have  failures  that  should  not  rightly  be  charged  to  the 
operation  its(>lf.  He  believes,  therefore,  that  it  would  be  better,  if  possible,  to 
wait  until  the  question  can  be  settled  whether  the  patient  will  overcome  the 
shock  or  will  succumb  directly  to  the  effects  of  the  injury.  Another  objection 
to  immediate  operation  is  that  paralysis  and  aniesthesia  may  result  from  so- 
called  concussion  of  the  spine.  It  is  impossible,  too,  in  the  fii"st  few  hours,  to 
determine  with  any  degree  of  certainty  how  severe  the  injury  really  is;  nor  can 
it,  as  a  rule,  be  definitely  localized.  It  is  the  consensus  of  opinion,  therefore,  that 
the  surgeon  should  wait  until  the  period  of  shock  has  passed,  and  until  it  is  evi- 
dent that  a  spontaneous  recovery,  complete  enough  to  render  life  endurable  to 
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the  patient,  may  not  reasonably  be  expected.  The  conditions  which  justify  the 
operation  of  laminectomy  for  spinal-cord  injuries  are  the  following:  (1)  the 
existence  of  pressure  exerted  by  the  posterior  arch  of  a  vertebra  or  only  by  a 
spicule  of  bone;  (2)  the  presence  of  blood  clots  and  the  continuance  of  hemor- 
rhage in  the  spinal  canal;  (3)  the  existence  of  traumatic  oedema  of  the  cord,  and 
(4)  the  presence  of  septic  conditions  of  the  cord,  in  both  of  which  the  establish- 
^:«fiaeut  of  drainage  is  urgently  needed. 


I 


General  Prognosis  in  Fractures  of  the  Spine. 


Lloyd*  states  that  he  has  performed  laminectomy  in  thirty-two  cases,  some 
of  which  have  improved  to  a  marked  degree,  while  many  others  have  shown 
absolutely  no  benefit  from  the  operation.  In  the  two  hundred  and  forty-four 
cases  collected  by  Burrell, — cases  which  were  taken  indiscriminately  from  the 
published  records  of  the  period  from  1864  to  1905, — the  following  statistics  as  to 
mortality  and  recovery  were  established: 


Mortality. 

Time. 

Total  cases.  244. 

Total  cases.  244. 

Deaths 171    = 

64.5% 

Total  deaths.  .  .171  =  64.5% 

Recoveries 73  = 

35.5% 

Within  5  days.  .117  =  65.7% 
Within  10  days.  .  16  =     8.6%^ 
Within  1  month. .  18  =  12. 1% 
After  1  month...  20  =  13.3% 

Results. 
Total  cases,  244. 
Total  recoveries.  .73 
Useful 47 


=  35.5% 
=  62.2% 


Useless 26  =  37.8% 


To  make  clear  the  results  of  operation,  Lloyd  f  published  the  following  table 
of  laminectomies  in  1902 : — 


Lloyd's  Statistics  of  Ijaminectomies. 


Cervical  Region.       Immediate  Later 

Operation.  Operation. 

Deaths 21  2 

Recoverj' 0  2 

Improved 2  1 

Not  improved 0  4 

Subsequent  death.  .  .           4  3 

27  12 

Dorsal  Region.       Immediate  Later 

0])erat  ion .  Operat  ion . 

Deaths 23  5 

Recovery 4  10 

Improved 9  18 

Not  improved 6  16 

Subsequent  death....           7  16 

49  65 


Lumbar  Region.      Immediate  Later 

Operation.  Operation. 

Deaths 4  4 

Recovery 1  6 

Improvement 1  6 

No  improvement ...           0  4 

Subsequent  death. . .           0  2 

6  22 

Sacral  Region.      Immediate  Later 

Operation.  Ojyeration. 

Deaths 0  0 

Recovery 0  1 

Improved 0  3 

Not  improved 0  0 

Subsequent  death.. .           0  0 


*  Lloyd,  in  Med.  Rec.  March  2.3d.  1907. 

t Lloyd:  "The  Surgery  ot  the  Spine,"  Med.  Jour.,  Feb.  22d,  1902,  p.  374. 
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From  these  statistical  statements  we  are  justified  in  drawing  the  following 
conclusions:  (1)  that,  if  pressure  on  the  cord  is  allowed  to  remain  for  many  hours, 
irreparable  damage  to  its  component  structures  is  likely  to  take  place;  (2)  that, 
unless  it  is  perfectly  clear  that  the  cord  is  irremediably  damaged,  an  open  opera- 
tion to  establish  the  condition  of  the  cord  and  to  reheve  pressure  is  imperative 
as  soon  as  surgical  shock  has  been  recovered  from;  (3)  that,  in  certain  cases  of 
fracture  of  the  spine,  when  the  cord  is  not  injured  but  is  liable  to  injury  from 
displacement  of  the  fragments  of  a  vertebra,  rectification  of  the  deformity  and 
fixation  of  the  spine  is  a  proper  procedure;  and  (4)  that,  if  the  cord  is  crushed, 
no  matter  w^hat  treatment  is  adopted,  there  will  of  necessity  be  a  high  rate  of 
mortality.  The  cases  in  which  the  fracture  of  the  spine  is  not  accompanied  by 
marked  cord  symptoms  present  a  much  more  hopeful  outlook,  as  witness  the 
series  of  cases  reported  by  Burrell.*  On  the  other  hand,  the  cases  in  which  the 
cord  is  crushed  present  lesions  of  such  a  character  that  one  cannot  reasonably 
expect  recovery  to  follow  treatment  of  any  kind.  The  following  autopsy  re- 
ports, taken  from  the  pathological  department  of  the  Boston  City  Hospital,  show 
how  serious  are  these  lesions  in  certain  cases : — 

(First  Case) — "Arches  of  spinous  processes  of  first  and  second  dorsal  vertebrae 
absent  (removed  by  operation).  Cord  at  this  point  appears  normal.  No  blood 
in  spinal  canal.  On  anterior  aspect  of  spinal  column,  fifth  cervical  projects  anr 
teriorly  5  cm.  in  front  of  cord,  which  is  dislocated  backward.  Fourth  is  freely 
movable  on  fifth,  and  also  fifth  to  a  somewhat  less  degree  on  sixth.  Body  of 
sixth  anteriorly  is  movable  with  crepitus,  and  spinous  processes  with  a  portion 
of  arch  of  this  same  vertebra  can  also  be  moved  freely  from  side  to  side.  There  is 
apparentl}^  fracture  of  transverse  processes  of  fifth  cervical  vertebra. 

(Second  Case) — "  Examination  of  spinal  column  from  anterior  surface  showed 
transverse  fracture  of  body  of  seventh  cervical  vertebra.  Small  bony  fragments 
projected  into  adjacent  tissue.  Arches  of  sixth  and  seventh  cervical  were  com- 
minuted. On  posterior  surface  of  dura,  beneath  arch  of  seventh  cervical  and  to  less 
extent  beneath  that  of  sixth,  was  a  small  amount  of  dark-red  coagulated  blood. 
No  hemorrhage  within  dura.  Vessels  on  surface  of  cord  were  injected.  Dis- 
tinct softening  of  cord  opposite  point  where  sixth  nerve  is  given  off. 

(Third  Case) — "Spines  of  seventh  and  eighth  dorsal  vertebra  are  not  present. 
Opposite  the  bodies  of  seventh  and  eighth  the  cord  is  sharply  compressed  by  knuckle 
from  posterior  portion  of  bodies.  When  the  dura  was  opened  the  cord  was  found 
completely  divided,  the  upper  portion  being  separated  from  lower  by  space  4  cm. 
wide.  The  torn  ends  of  cord  end  blindly  in  mass  of  fibrous  tissue.  Body  of  eighth 
dorsal  was  seen  to  have  been  forcibly  driven  backward  and  crushed  between 
seventh  and  ninth  dorsal.  Lower  portion  of  ninth  exhibited  old  line  of  fracture 
with  new  formation  of  bone  at  about  middle  of  body.  No  evidence  of  articular 
cartilage  between  eighth  and  ninth  dorsal.  Ninth  projected  into  spinal  canal  at  a 
sharp  angle,  about  forty-five  degrees.  Above  angle  made  Iw  displaced  ninth 
there  was  a  new  growth  of  bone  along  front  of  spinal  canal,  making  angle  less 
prominent." 

The  writer's  personal  experience  with  the  operation  of  laminectomy  is  limited 

*  Burrell,  H.  L.,  in  Annals  of  Surgery,  Oct.,  1905. 
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to  seven  cases,  in  which  the  injuries  were  of  a  severe  chamcter,  and  in  all  of  these 
he  failed  to  save  the  patient's  life. 

As  to  the  question  of  regeneration  of  the  spinal  cord,  the  literature  contains 
a  number  of  trustworthy  reports  of  cases  in  which  such  regeneration  undoubtedly 
took  place.     The  following  statements  are  quoted  from  Lloyd's  article:* 

"Thomas  t  has  examined  the  cord  microscopically  in  several  cases  dying  within 
a  few  days  of  the  accident,  and  he  emphasizes  the  fact  that  hemorrhagic  condi- 
tions exist,  as  well  as  marked  degenerative  changes  of  the  cord  itself,  for  a  con- 
siderable distance  beyond  the  actual  crush.  He  calls  attention  to  the  fact  that 
sensory  and  paraljtic  symptoms  are  of  the  greatest  value  for  the  diagnosis  and 
the  location  of  the  injury  to  the  cord,  but  that  the  injury  is  apt  to  be  even  higher 
than  the  symptoms  would  indicate.  This  bears  out  a  suggestion  which  I  made  in 
a  former  paper  with  regard  to  the  necessity  for  the  surgeon  to  carry  his  explora- 
tion farther  than  the  involved  segment,  and  it  also  suggests  the  possibility  of  a 
marked  improvement  in  the  symptoms,  with  an  absorption  of  these  minute 
hemorrhagic  areas,  as  I  suggested  in  a  discussion  before  the  New  York  Academy 
of  Medicine  last  year. 

"  Weissman's  dictum  that  nerve  cells  once  destroyed  are  never  replaced  seems 
to  be  true,  although  some  observations,  notably  those  of  Worcester  and  the 
reports  of  several  operators  on  the  spine,  would  seem  to  prove  the  contrary. 
Barker  J  says :  '  Regeneration  of  severed  nerve  fibres  \\-ithin  the  spinal  cord  and 
brain  is  unfortunately  very  much  less  complete  than  in  the  peripheral  regions.' 
Oliver  §  says:  that  'sufficient  regeneration  of  nervous  tissue  to  carr}^  on  the  func- 
tions of  the  spinal  cord  does  not  occur,  and  no  method  is  at  present  known  by 
which  these  functions  may  be  restored.' 

''Dr.  L.  Pierce  Clark |I  concludes  that  animal  experiments  fail  to  provide 
data  that  show  beyond  a  doubt  that  central  tracts  of  the  nervous  system  are 
ever  regenerated  to  such  an  extent  that  the  former  function  is  restored.  In 
warm-blooded  animals,  and  in  the  human  species  in  particular,  an  abortive  at- 
tempt on  the  part  of  the  cord  to  reproduce  its  component  elements  is  largely, 
if  not  solely,  confined  to  fibres  of  undoubted  peripheml  type.  Histological  an- 
alyses of  cases  of  hemisection,  compression  paraplegia,  myehtis,  and  other  like 
destructive  lesions  of  the  cord,  fail  to  show  positive  evidence  that  actual  structural 
regeneration  of  axis  cylinders  ever  occurs  in  the  central  nerve  tracts  of  the  human 
spinal  cord.  In  case  of  complete  division  of  the  brain  and  spinal  tracts,  there  is 
simply  degeneration  followed  by  sclerosis.  A  most  acceptable  reason  for  non- 
regeneration  of  such  tracts  was  shown  in  the  fact  that  the  component  nerv^e 
fibres  do  not  possess  a  neurilemma  sheath,  from  which  ner\'e  regeneration  mainly 
if  not  solely  occurs.  This  lack  in  the  cord  and  brain  tracts,  as  contrasted  with 
the  regenerating  power  possessed  by  peripheral  nerves,  was  due  possibly  to  a 
difference  of  embryological  origin  for  the  two  structures  of  the  nervous  system. 

*  Lloyd,  in  Med.  Rec,  March  2.3d.  1907. 

t  Thomas,  in  Med.  and  Surg.  Reports  of  the  Boston  City  Hospital,  11th  series.     Boston,  1900. 

t Barker:    "The  Nervous  System,"  p.  246. 

§  Oliver,  in  Annals  of  Surgery,  vol.  xxxvii.,  1903.  p.  239. 

li  Clark,  in  Medical  Record,  Sept.  8th,  1906,  p.  575. 
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The  seven  cases  cited  by  Stewart  and  Hart,  in  which  the  regeneration  of  the 
cord  took  place  after  simply  a  hemisection,  either  do  not  fulfil  the  conditions 
required  in  such  a  test,  or  they  do  not  furnish  sufficiently  definite  and  convinc- 
ing evidence  that  regeneration  actually  occurred.  In  cases  of  complete  trans- 
verse division  of  the  cord,— cases  in  which  the  cord  was  divided  for  experimental 
purposes  or  in  which  the  division  was  observed  in  the  course  of  clinical  experience, 
— the  results  noted  were  not  of  such  a  nature  as  to  warrant  suturing  of  the  spinal 
cord  in  an  attempt  to  cure  the  defect." 


III.  NON-TUBERCULOUS  AFFECTIONS  OF  THE  SPINE.* 

Aside  from  tuberculous  ostitis  of  the  spine,  there  are  several  affections  which 
are  capable  of  producing  distortions  of  the  vertebral  column.  These  may  be 
roughly  divided  into  two  classes:  those  which  are  attended  by  angular  de- 
formity, and  those  which  are  attended  by  a  simple  bending  of  the  spinal  column. 
The  cases  which  belong  to  the  first  class  present  conditions  veiy  similar  to  those 
resulting  from  Pott's  disease,  and,  on  the  whole,  the  treatment  which  they  re- 
quire is  very  similar  to  that  employed  in  the  latter  disease. 

Actinomycosis  of  the  Spine. — This  disease  is  due  to  the  action  of  the  ray 
fungus.  When  it  occurs  in  the  spine,  it  is  secondary  to  actinomycotic  disease 
elsewhere,  and  is  usually  insignificant  as  compared  with  the  principal  lesioiLS. 
It  is  an  extremely  rare  disease  in  this  part  of  the  body,  and  needs  only  to  be  men- 
tioned as  a  possibility.  The  process,  in  its  advance,  rapidly  reaches  the  verte- 
bral canal  and  excites  there  a  pachymeningitis.  In  a  few  cases  it  has  produced 
marked  destruction  of  the  vertebral  bodies. 

For  the  diagnosis,  symptomatology,  and  treatment,  see  Vol.  II.,  p.  55  et  seq. 

Acute  Osteomyelitis  of  the  Spine. — Three  degrees  of  this  affection  are  recog- 
nizable, according  to  Tubby. t  They  are  as  follows:  a  comparatively  mild  form, 
a  form  of  moderate  severity,  and  a  severe  form.  (1)  In  the  mild  form  the  in- 
flammation of  the  periosteum  produces  a  certain  amount  of  thickening  and  then 
subsides  without  apparently  causing  denudation  of  the  bone.  Ultimately,  too, 
it  leaves  the  spine  in  a  practically  healthy  condition.  (2)  In  the  moderately 
severe  form  the  periosteum  and  the  superficial  layers  of  the  bone  are  involved, 
and  considerable  inflammatory  softening  takes  place.  Suppuration  may  or 
may  not  occur,  but  in  any  event  a  certain  amount  of  deformity  is  sure  to  be 
the  result.  (3)  In  the  severe  form  of  the  disease  the  bodies  of  the  vertel^i'ie  aif 
the  sites  of  numerous  purulent  foci,  or  the  neural  arches  and  })rocesses  are  l)ared 
and  necrosed.  This  form  goes  on  to  suppurative  inflanunation  of  the  spinal 
membranes  and  medulla,  and  is  very  likely  to  terminate  fatally. 

Symptoms. — ^The  symptoms  are  similar  to  those  of  an  acute  infectious  proc- 
ess— i.e.,  there  is  a  sudden  onset,  and  the  disease  is  characterized  by  pain,  eleva- 

*  The  subject  of  tuberculosis  of  the  vertebral  column  has  been  exhaustively  treated  l>y  l>r. 
Clarence  L.  Starr  in  vol.  iv.,  and  will  therefore  not  receive  consideration  in  this  article, 
t  Tubby,  in  Brit.  Med.  Jour.,  Sept.  .30th,  1905. 
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tionof  temperature,  and  constitutional  disturbance.  Although  the  disease  occurs 
most  commonly  in  growing  indi\'iduals,  it  is  also  observed  in  adult  life.  Makins 
and  Abbott  report  a  case  which  occurred  at  the  age  of  forty-six  years.  Males  are 
more  Hable  to  the  affection  than  females,  the  proportion  in  the  cases  reported  be- 
ing two  to  one.  Local  symptoms  are  tenderness  about  the  spine,  stiffness  at  the 
area  affected,  and,  in  the  milder  forms,  subacute  spinal  inflammation.  In  the 
cases  of  a  more  violent  type,  there  are  early  signs  of  general  septic  intoxication, 
rapidly  deepening  in  intensity ;  and,  unless  the  pus  be  evacuated,  death  is  likely 
to  follow,  from  exhaustion,  from  metastatic  deposits,  or  from  meningitic 
and  myelitic  complications.  In  all  cases,  there  are  agonizing  pain,  when  any 
attempt  is  made  to  move  the  patient,  and  marbling  and  distention  of  the  super- 
ficial veins. 

Diagnosis. — The  importance  of  an  early  diagnosis  is  ver\'  great,  for  by  early 
recognition  and  treatment  only  is  it  possible  to  save  life.  The  history  of  sudden 
onset,  the  rigidity  of  the  spine,  synchronous  with  the  onset,  the  early  appear- 
ance of  ner\'e  symptoms,  complaints  of  agonizing  pain  in  the  back,  and  the  rapid 
development  of  serious  general  illness,  all  point  to  the  presence  of  this  affection. 
In  certain  cases  a  diagnosis  has  been  established  by  means  of  the  Roentgen  ray. 
Warren  records  a  case  where  an  abscess  was  discovered  between  the  second  and 
third  cer\ical  vertebra?. 

Regions  of  the  Spine  Affected. — All  parts  of  the  spine  have  been  involved, 
with  the  exception  of  the  coccyx.  Of  the  three  regions, — lumbar,  dorsal,  and  cer- 
\ical, — the  lumbar  region  is  the  most  frequent  seat;  next  the  cei-vical;  and  last 
the  doi-sal  area.  The  violent  form  of  infection  is  usually  limited  to  one  verte- 
bra ;  the  milder  forms  may  affect  several  vertebne  at  the  same  time. 

Prognosis. — In  the  milder  types,  where  the  infection  involves  simply  the 
periosteum,  the  prognosis  is  favorable:  but  in  the  severe  type  the  mortality 
rate  is  high.  Hunt*  has  placed  it  at  not  less  than  fifty  per  cent ;  Tubby  places  it 
at  seventy-five  per  cent.  Of  the  twenty-one  cases  reported  by  Makins  and 
Abbott,  fifteen  were  fatal.  Riese  reports  four  cases,  with  one  death.  Of  the 
forty-three  cases  collected  by  Hahn,  twenty-six  were  fatal. 

Treatment. — The  milder  forms  are  best  treated  by  rest  in  a  recumbent 
position,  and  afterward  by  the  apphcation  of  some  form  of  support.  The  severe 
cases  demand  immediate  operation  and  evacuation  of  the  pus.  This  is  best 
done  by  laminectomy  or  by  costo-transversectomy;  the  latter  operation,  as 
recommended  by  Menard,  affording  the  best  means  of  arriving  at  the  seat  of  pus 
formation. 

Costa-Transversedomy. — By  this  operation  we  are  enabled  to  reach  and  evac- 
uate abscesses  (generally  tuberculous)  and  remove  dead  bone  from  the  body  of  a 
thoracic  vertebra,  by  resecting  one  of  its  transverse  processes  and  the  spinal 
end  of  its  attached  rib.  An  imaginar}-  line  ha\'ing  been  drawn  through  the  tips 
of  the  spinous  processes,  in  the  vicinity  of  the  focus  of  the  disease,  an  incision  at 
least  four  inches  in  length  is  made  at  a  distance  of  about  one  inch  and  a  half 
from  the  line  referred  to  above,  and  parallel  with  it.     This  incision  is  carried 

*  J.  R.  Hunt,  in  N.  Y.  Med.  Record,  April  23d,  1904. 
VOL.  VI.— 29 
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through  the  skin  and  muscles  down  to  the  bone,  so  as  to  expose  perfectly  the 
angle  of  the  rib  and  the  transverse  process.  The  bone  should  now  be  cautiously 
freed  from  the  soft  parts,  care  being  taken  to  avoid  injuring  the  intercostal  ar- 
teries and  nerves.  The  bones'  should  then  be  removed  with  the  rongeur,  bone 
pliers,  or  Gigli  saw.  Pointed  forceps  are  now  forced  into  the  abscess  cavity, 
the  opening  is  enlarged  by  withdrawing  the  opened  forceps,  and  the  dead  tis- 
sues are  removed,  care  being  taken  not  to  open  into  the  posterior  mediastinum. 
The  cavity  should  be  treated  as  an  open  wound. 

The  Rhachitic  Spine. — The  rhachitic  spine  is  a  deformity  caused  by  rhachitis. 
According  to  AVhitman,  there  is  observed  in  infancy  a  long  posterior  curvature 
of  the  spine,  due  to  the  fact  that  it  is  lacking  in  rigidity.  During  the  subacute 
stage  of  general  rhachitis,  the  child  that  has  never  walked  sits  most  of  its  time 
in  a  chair,  or  is  held  in  the  mother's  arms,  and  as  a  result  the  spine  is  bent  back- 
ward, and  this  abnormal  curvature  of  the  vertebral  column  in  the  lower  thoracic 
and  lumbar  regions  eventually  becomes  habitual.  It  develops  during  the  first  or 
second  year  of  life,  and  gradually  becomes  more  noticeable;  in  course  of  time  it 
will  be  found  to  persist  even  when  the  child  is  lying  down.  There  is  nothing 
angular  about  this  distortion,  and  placing  the  patient  in  a  prone  posture  will  usu- 
ally reduce  it.  The  pain  of  acute  rhachitis  is  general,  and  is  easily  explained  by 
the  sensitive  condition  of  the  bones  and  joints. 

Diagnosis. — The  principal  symptoms  of  general  rhachitis  should  enable  one 
to  distinguish  this  condition  from  Pott's  disease.  It  is  possible  that  the  two 
conditions  may  coexist,  but  in  such  a  case  the  symptoms,  both  general  and  local, 
would  be  so  severe  that  little  difficulty  would  be  encountered  in  distinguishing 
betw(jen  the  two. 

Treatment. — The  treatment  should  be  both  general  and  local.  The  general 
health  should  be  built  up  by  measures  which  will  improve  the  nutrition  of  muscles 
and  bones.  Locally,  the  indications  are  to  overcome  the  rigidity  and  limit  the 
motions  of  the  spine,  to  support  it  during  the  stage  of  weakness,  and  to  remove 
the  predisposing  cause.  The  deformity  may  be  corrected  by  massage  andj 
direct  manipulation  of  the  spine.  Daily  the  child  should  be  placed  face  down 
ward  on  a  table  and  the  spine  slowly  hyperextended,  these  movements  being 
followed  by  thorough  massage  of  the  muscles.  Severe  cases  should  be  kept  in  ;i 
recumbent  posture  for  several  months.  Older  subjects  should  wear  a  lighl 
back-brace,  and  should  exercise  daily,  with  a  view  to  the  correction  of  the 
deformity. 

A  natural  cure  often  takes  place  in  these  cases,  but  it  is  rather  a  distributior 
of  deformity  than  a  correction  of  the  same.  The  exaggerated  dorsal  kypho; 
often  produces  a  marked  lordosis,  known  as  the  "rhachitic  attitude." 

Syphilis  of  the  Spine. — Syphilis  of  the  spine  starts  in  the  periosteum,  as  :i 
rule,  but  may  originate  in  the  bone.  It  is  seen  in  both  the  inherited  and  th 
acquired  forms.  It  develops  into  a  gummatous  caries,  and  usually  affects  tli 
upper  vertebrae,  although  it  has  also  been. seen  in  the  lower.  It  is  a  very  rai 
affection.  The  congenital  form,  from  a  surgical  standpoint,  is  insignificant 
The  acquired  form  is  encountered  only  in  the  tertiary  stage  of  the  general  di- 
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ease.  It  does  not  make  its  appearance  in  the  spine  until  years  after  the  initial 
infection.  Teissier  has  reported  a  case  where  the  tertiaiy  lesions,  which  devel- 
oped in  the  pharyngeal  wall,  extended  to  the  bodies  of  the  veitebne.  Auten- 
ricth  has  reported  a  case  where  the  dura,  owing  to  the  destruction  of  the  arch 
of  the  atlas  and  the  odontoid  process  of  the  axis,  could  be  seen  through  the 
mouth. 

DuGxosis. — Where  syphilis  is  limited  to  the  spine,  it  is  exceedingly  difficult 
to  differentiate  it  from  Pott's  disease.  The  clinical  picture  is  identical  with 
that  presented  by  tuberculous  caries.  There  are  local  pain,  kyphosis,  and  cord- 
symptoms,  but  rarely  abscess  formation.  In  lesions  involving  the  cei'vical  portion 
of  the  spine  the  difficulty  of  swallowing  and  breathing  suggests  retropharyngeal 
abscess.  The  bone  destruction  may  be  very  extensive,  and  the  deformity  may 
appear  suddenly,  as  a  result  of  trauma,  which  may,  indeed,  fracture  the  spine  at 
the  seat  of  the  disease.  Fischer  and  Wade  have  reported  cases  where  the  arch  of 
the  atlas  has  been  cast  off  into  the  mouth.  The  diagnosis  depends  on  the  history 
of  specific  infection,  and  cannot  be  positively  made  without  instituting  antisyph- 
ilitic  treatment.  This  should  be  done  with  care,  however,  as  potassium  iodide 
has  proved  disastrous  in  cases  of  tuberculosis.  The  development  of  exostoses  and 
of  deposits  of  bone  elsewhere,  either  in  the  interior  of  the  bones  or  in  the  region 
of  the  periosteum,  save  these  cases  from  the  serious  after-effects  which  might 
justly  be  supposed  to  follow  so  great  a  destruction. 

Treat.ment. — Potassium  iodide  should  be  administered  daily,  as  in  the  or- 
dinary treatment  of  syphilitic  lesions  elsewhere.  Orthopedic  measures  should  be 
instituted  to  prevent  deformity  and  to  protect  the  weakened  spine.  The  treat- 
ment, aside  from  the  medicinal  treatment  of  syphilis,  should  differ  in  no  respect 
from  that  instituted  in  cases  of  Pott's  disease.  (See  article  "Tuberculosis  of  Ver- 
tebral Column,"  in  Xo\.  IV.) 

Infectious  Arthritis  of  the  Spine. — During  the  progress  of  the  disease  or 
during  convalescence,  in  the  ca.se  of  certain  infectious  diseases,  there  may  ap- 
pear symptoms  which  point  quite  distinctly  to  the  fact  that  some  change  is 
going  on  either  in  the  vertebrae  themselves  or  in  the  immediately  surrounding 
tissues.  The  list  of  infectious  diseases  which  may  be  followed  by  definite  changes 
in  the  spine  is  a  long  one.  It  includes  tj^phoid,  paratyphoid,  gonorrhoea,  measles, 
scarlet  fever,  influenza,  septicaemia,  pyaemia,  pneumonia,  and  pustular  acne. 
To  this  list  may  be  added  purpura,  scurvy,  and  acute  rheumatic  fever.  The  ex- 
act pathology  of  the  alterations  in  the  vertebral  column  which  follow  these  in- 
fectious diseases  is  not  definitely  known.  The  condition  is  probably  due  to  a 
secondary  infection  of  the  fibrous  covering  and  attachments  of  the  spine.  Arthri- 
tis of  the  vertebral  joints  is  a  possibility:  and  yet  the  process  may  be  an  ostitis, 
an  osteomyelitis,  a  chondritis,  a  perichondritis,  a  periostitis,  or  any  combination 
of  these  affections. 

Typhoid  Spondylitis. — After  typhoid  fever,  or  during  its  course,  the  patient 
may  develop  a  pahiful  affection  of  the  spme,  which,  according  to  Gibney,*  is  an 
acute  inflammation  affecting  the  periosteum  and  the  fibrous  stmctures  which 

*  Gibney  in  Trans,  of  Amer.  Orthop.  Assoc,  1889. 
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hold  the  spine  together.     The  possibiHty  of  the  affection  being  an  arthritis 
should  be  considered.     (See  Figs.  322  and  323.) 

The  frequency  of  spinal  symptoms  in  typhoid  fever  is  greater  than  was  for- 
merly supposed.     During  the  last  few  years  a  considerable  number  of  cases  have 

been  reported.    Convalescence  is  the  period 

at  which  the  symptoms  usually  manifest 
themselves.  Males  are  three  times  as  lia- 
ble to  the  affection  as  females.  Accord- 
ing to  Fluss,*  who  collected  forty-six  cases 
from  the  literature,  trauma  acted  as  a  fac- 
tor in  but  a  few  instances,  and  in  the  ma- 
jority the  typhoid  was  of  mild  grade. 

The  principal  symptom  is  pain,  which 
is  referred  to  the  lower  dorsal  or  lumbar 
region  and  is  increased  by  cither  active 
or  passive  movement.  In  many  cases, 
neurotic  symptoms  are  strongly  marked, 
the  i)atient  becoming  hysterical  and  losing 
control  over  his  inhibition.  Swelling  of 
the  soft  parts  and  local  redness  were  noted 
in  but  five  of  the  forty-six  cases  collected 
by  Fluss.  There  are  very  often  tenderness 
on  pressure  and  deformity^  either  a  kypho- 
sis or  a  scoliosis. 

Some  patients  have  recovered  in  the 
course  of  two  weeks,  while  others  have  suffered  throughout  a  period  of  two 
years.  In  the  majority  of  cases  the  symptoms  tend  to  disappear  with  remarkable 
rapidity. 

Recumbency  during  the  active  stage  and  the  administration  of  sedatives 
constitute  the  best  treatment.  The  Paquelin  cautery  has  been  used  with  benefit. 
On  getting  about,  the  patient  should  wear  some  form  of  spinal  support,  either 
a  jacket  or  a  back-brace,  for  a  considerable  period  after  the  disappearance  of 
active  symptoms. 

McCraef  in  an  article  on  "Typhoid  Spondylitis,"  concludes  that  in  certain  in- 
stances there  are  definite  changes  in  the  bony  vertebra^ ;  that  the  general  features 
of  the  condition  suggest  the  probability  that  in  most  cases  organic  changes 
take  place  in  the  spine;  and  that  the  similarity  between  the  changes  found  in 
typhoid  spondylitis  and  those  found  in  the  spondylitis  that  accompanies  other 
affections  (especially  arthritis  deformans)  renders  it  not  unlikely  that  this 
latter  disease  may  be  due  to  various  infective  agents. 

Gonorrhceal  Spine. — Gonorrhoeal  rheumatism  of  the  spine  is  a  definite  affec- 
tion, and  many  cases  have  been  reported  which  were  unmistakably  of  this  nature. 
The  affection  is  rare,  according  to  some  authors,  but  Rendu  believes  that  it  is 

*  Fluss,  in  Centralbl.  f.  d.  Grenzgeb.  der  Med.  u.  Chir.,  Bd.  viii.,  pp.  17-22,  1905. 
fMcCrae,  Am.  Jour.  Med.  Sc,  Dec,  1906;  and  Silver,  in  Am.  Jour.  Orth.  Surg.,  Oct.,  1907. 


Fig.  322.- 


-Profile  View  of  Typhoid  Spine. 
(Author's  case.) 
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relatively  common.     Doubtless  many  cases  have  escaped  identification  and 
have  later  been  diagnosticated  as  various  forms  of  spondylitis  deformans. 

The  case  cited  by  Marie*  has  been  endorsed  by  many  as  presenting  a  typical 
picture  of  this  form  of  spinal  rigidity.  The  patient  was  a  man  aged  thirty.  After 
repeated  attacks  of  gonorrhoea,  he  developed  a  tibio-tarsal  arthritis.  Soon  after- 
ward, pain  appeared  in  the  cervical  region  of  his  spine.  One  year  later,  the 
spme  in  the  cen'ical  region  was  practically  rigid,  and  the  muscles  about  the 
neck  were  cedcmatous  and  lardaccous.     Bradford  has  reported  two  ca^es  which 


Fig.  323. — Typhoid  Spine.  The  radiogram  shows  the  Hmitation  of  the  process  to  the  regio— 
of  the  disc,  and  the  deposit  of  new  bone  (indicated  by  arrow),  between  the  transverse  processes. 
(Original.) 

are  also  typical,  but  the  affection  in  one  case  did  not  begin  in  the  cei-vical  ver- 
tebne — its  usual  starting-point.  Raymond f  has  reported  a  case  in  which  the 
affection  was  localized  in  the  sacro-iliac  synchondrosis.  The  cervical  region 
has  been  that  most  frequently  affected  in  the  cases  reported.  The  disease  is 
ushered  in  by  pain,  with  weakness  and  stiffness  of  the  back  or  the  neck.  The 
inflammation  is  of  a  subacute  nature,  and  does  not  cause  severe  general  symp- 
toms, though  the  temperature,  as  a  rule,  is  elevated.  Finally,  the  acute 
symptoms  disappear,  and  the  spine  is  left  ankylosed  to  a  greater  or  less  degree. 
The  diagnosis  depends  on  the  histon,^  and  on  the  fact  that  the  spine  is  in- 
volved in  a  low-grade  inflammatory  process. 

*  Marie,  in  Revue  de  Med.,  No.  18,  1898,  p.  285. 
t  Raymond,  in  Semaine  Med.,  No.  1,  March,  1899. 
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In  order  to  prevent  deformity  the  spine  should  be  supported,  and,  where  the 
sensitiveness  is  severe,  the  patient  should  be  kept  in  the  recumbent  posture. 
At  a  later  date  local  massage  and  exercise  will  be  found  useful. 

Arthritis  of  the  Spine. — After  certain  infectious  diseases,  such  as  tonsillitis, 
diphtheria,  etc.,  the  smaller  joints,  especially  in  the  occipito-axoid  region,  become 
affected  by  a  form  of  acute  infectious  arthritis  similar  in  its  manifestations  to 
rheumatism.  The  acute  onset  of  this  form  of  stiff-neck  will  usually  help  to 
differentiate  it  from  tuberculous  disease  or  from  acute  torticollis,  although  the 


Fig.  324. — Arthritis  Deformans  (Spondylose  Rhizomelique).  Involvement  of  the  entire  spinal 
column  with  complete  ankj'losis;  also  ankylosis  of  the  hiia-joint.  (Museum  specimen  in  the  Medi- 
cal Department  of  Washington  University,  St.  Louis,  Mo.) 


appearance  of  the  individual  and  the  rigidity  of  the  neck  would  suggest  either 
of  these  conditions. 

Support,  if  kept  up  for  a  few  days,  will  relieve  these  cases  entirely  of  jiain. 
The  Thomas  collar  affords  the  best  means  of  furnishing  the  needed  support. 
After  the  severe  symptoms  have  disappeared,  massage  and  exercise  will  complete 
the  cure. 

Rigidity  of  the  Spine.— In  1867  Virchow  divided  all  the  cases  which  are  char- 
acterized by  a  rigid  spine,  with  or  without  deformity,  and  which  are  accompanied 
by  symptoms  of  a  subacute  or  acute  character,  or  by  no  symptoms  at  all,  into 
two  classes:  one  in  which  a  bridge  of  bone  forms  between  adjacent  vertebral 
bodies,  following  a  loss  of  intervertebral  substance  and  degeneration  of  thfi 
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tissues;  and  a  second  in  which  the  hgaments  about  the  spine  undergo  ossification, 
thus  producing  a  condition  of  ankylosis.  These  two  classes  were  called  Arthri- 
tis Deformans  and  Osteo-Arthritis.  and  they  remained  in  the  literature  as  disease 
entities  till  Becterew*  (1892)  and  Marie  (1898)  began  investigations  which  have 
led  to  the  publication  of  many  monographs  on  the  subject  by  different  observers. 
Many  new  names,  which  in  reahty  describe  only  a  ver}'  few  chnical  entities,  have 
been  added  to  the  literature.  In  order  to  diminish,  if  possible,  the  confusion  which 
has  thus  been  created,  we  shall  use  Elliott's  classification  (1905),  which  is  based 
on  the  study  of  fifty-one  cases  of  spinal  rigidity. 


Fig.  325. — Another  View  of  the  Spinal  Column  Shown  in  Fig.  324. 

(1)  Ostitis  Deformans,  or  Spondylitic  Deformans. — This  afi"ection,  which  is 
defined  by  Elliott  t  as  a  painless,  deforming,  passive,  osteoph\i;ic,  new  forma- 
tion of  bone,  secondarily  produced  and  degenerative  in  character,  has  a  subacute 
symptomatology,  and  seems  to  be  the  result  of  age  degeneration,  or  of  secondary 
changes.  Exostoses  of  the  vertebne  constitute  the  predominating  lesions. 
They  grow  out  from  one  vertebral  body  and  unite  with  a  similar  outgrowth  upon 
an  adjoining  vertebra,  thus  making  a  series  of  hard  bony  bridges  between  the 
bodies.  This  process  involves  only  a  part  of  the  spine.  Simmons^  in  a  study 
of  three  hundred  cases  with  the  aid  of  the  x-ray,  states  that  the  entire  vertebral 

♦Becterew.  in  Neurolog.  Centralbl..  No.  18,  1898,  p.  285. 

t  Elliott,  in  Am.  Jour.  Orthop.  Surg.,  1906. 

X  Simmons,  in  Fortsch.  a.  d.  Gebiete  der  Roent.  Strah.,  No.  7,  1903. 
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column  is  never  involved  at  the  same  time.  The  formation  of  exostoses  may- 
involve  the  head  of  the  rib,  and  may  at  times  be  incomplete  between  the  verte- 
bral bodies.  The  anterior  common  ligament  is  not  the  seat  of  this  ossification, 
as  the  process  always  occurs  on  one  or  the  other  side  of  the  vertebral  bodies — far 
more  frequently  on  the  right;  a  fact  which  is  attributed  by  Sinmions  to  the 
habitual  use  of  the  right  side.  (Fig.  330.)  '  The  spine  presents  the  appearance  of 
having  had  a  soldering  mass  poured  over  the  antero-lateral  surfaces  of  the  verte- 
bral bodies,  which  mass,  as  if  under  the  influence  of  gravity,  had  flowed  down- 
ward and  had  become  hardened. 


Fig.  326. 


-A  Ca-se  of  Ankylosis  of  the  Spine  (Chronic  Ankylotic  Rigidity) ;  front,  side,  and  rear 
views.     (Hunter:    Glasgow  Med.  Jour.,  March,   1907.) 


Advanced  age,  arteriosclerosis,  traumatism,  and  occupations  that  have  oc- 
casioned constant  spinal  exertion  and  exposure,  are  the  more  common  etiological 
factors.  The  principal  symptoms  are:  an  abnormal  attitude,  either  that  of 
scoliosis  or  that  of  a  long  dorsal  kyphosis;  at  times  a  back  that  is  flattened  and 
board-like;  rigidity  of  the  vertebral  column ;  and  limited  power  of  moving  the 
trunk.  Pain  is  a  rare  symptom.  In  many  of  these  cases  the  discoveiy  of  the  true 
condition  is  first  made  at  the  autopsy,  the  individuals  themselves  never  having 
complained  of  their  backs  during  their  lifetime. 

When  the  condition  is  discovered,  support  and  protection  of  the  spine  and 
change  of  occupation  are  indicated. 

(2)  Chronic  Ankylosing  Inflmnmation  of  the  Spine. — This  affection  is  character- 
ized by  increasing  vertebral  rigidity,  with  or  without  root  symptoms,  and  is 
often  accompanied  by  involvement  of  one  or  more  of  the  large  and  small  joints 
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The  tendency  is  toward  complete  bony  ankylosis  of  the 
(Elliott.)     The  affection  is  common  among  the  young  and  the 


of  the  extremities, 
vertebral  column, 
middle-aged. 

Marie  states  that  pain  of  a  radiating  character,  following  the  course  of  the 
intercostal  nerve,  is  the  initial  system.  This  pain  is  usually  increased  with  any 
change  of  position,  and  is  at   times   severe.     Undoubtedly  cases  have   been 


Fu 


528. 


Figs.  327,  328,  and  329. — Chronic  Ankylotic  Spinal  Rigidity,  with  exostoses  which  form  a  bond 
of  union  between  the  vertebral  bodies.  (Museum  specimens  in  the  Medical  Department  of  Wash- 
ington University,  St.  Louis,  Mo.) 

observed  where  there  was  deformity,  and  where  stiffness  and  deformity  both 
developed  without  pain.  These  instances,  which  are  certainly  of  rare  occur- 
rence, may  be  regarded  as  variations. 

Early  rheumatic  affections  are  of  undoubted  influence  as  etiological  factors. 
In  Elliott's  compilation,  as  many  as  one-half  of  the  patients  showed  positive 
evidence  of  rheumatism  ha\qng  preceded  the  onset.  Gonorrhoea  and  syphilis 
have,  in  several  cases,  been  associated  with  the  establishment  of  this  disease. 
Trauma  of  an  indirect  or  long-continued  nature  has  been  referred  to  by  Baeumler 
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as  a  cause.  The  carrying  of  loads  on  the  back  is  cited  by  Renter  as  a  factor. 
Marie  *  states  that  this  disease  is  primarily  an  infectious  process  or  a  process  of 
a  toxic  nature,  difficult  to  distinguish  in  its  etiology  from  any  other  form  of 

chronic  rheumatism. 

The  pathological  changes  consist  in  ossification 
of  the  small  joints  and  ligaments  of  the  spine,  and 
in  the  formation  of  slight  or  extensive  exostoses 
which  unite  to  form  bridges  between  the  vertebrae. 
The  intervertebral  discs  are  small  and  shrunken  in 
front ;  the  long  ligaments  of  the  spine  do  not  tend 
to  ossify;  the  articular  processes  grow  together; 
the  joints  between  the  ribs  and  vertebral  bodies, 
and  between  the  ribs  and  transverse  processes,  are 
completely  ankylosed,  producing  a  general  picture 
of  bony  ankylosis  of  the  entire  spine.  These 
pathological  changes,  according  to  Sivcn,t  appear 
primarily  in  the  small  joints  of  the  spine,  and 
develop  symmetrical^. 

There  are  several  different  types  of  this  affec- 
tion, namely:  Osteoarthritis  of  the  spine;  the 
Becterew  type;  spondylose  rhizomelique;  and 
cyphose  heredotraumatique. 

Osteoarthritis  of  the  Spine.  (Goldthwaite,| 
1899.) — According  to  this  writer,  osteoarthritis 
of  the  spine  is  an  affection  which  is  characterized 
by  hypertrophic  changes  at  the  edges  of  the 
intervertebral  cartilages,  together  with  atrophy 
of  the  discs,  absorption  to  some  extent  of  the  ver- 
tebral bodies,  and  complete  ankylosis  of  the  spine 
as  a  whole. 

The  Becterew  Type.  (1893.)— Becterew  re- 
ported three  cases  in  1893,  and  gave  a  symptom 
complex  which,  in  his  judgment,  established  a 
disease  entity.  This  symptom  complex  was  made 
up  of  the  following  features:  immobility  of  the 
vertebral  column,  kyphosis,  and  root  symptoms, 
the  latter  being  evidenced  by  slight  atrophy  of 
muscles,  by  diminished  sensibility  in  the  area  sup- 
plied by  the  lower  cervical  nerves,  and  by  irrita- 
tion syniptoms.  Later,  he  found  that  a  chronic  meningeal  disease  was  pres- 
ent, with  root  compression.  He  regarded  the  vertebral  column  as  secondarily 
affected,  the  paretic  symptoms  and  nmscular  atrophy  being  due,  as  he  believed, 
to  compressed  nerve  roots. 

*  Marie,  in  Revue  de  M^d.,  No.  18,  1898,  p.  285.       fSiven,  in  Zeitsch.  f.  klin.  Med.,  No.  49,  1903. 
X  Goldthwaite,  in  Boston  Med.  and  Surg.  Jour.,  vol.  cxlvi.,  pp.  299-304. 
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Fig.  330. — Photograph  of  Spinal 
Column,  sliowing  complete  anky- 
losis extending  from  the  sacrum  to 
the  cervical  spine.  The  exostoses, 
which  bridge  the  intervertebral 
spaces,  are  chiefly  located  on  the 
right  side.  (Museum  specimen  in 
the  Medical  Department  of  Wash- 
ington University,  St.  Louis,  Mo.) 
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Spondylose  Rhizomelique.     (Marie,  Struempell.*) — The  difference  between 
the  type  described  by  Becterew  and  the  Struempell-Marie  tj-pe  is  quantitative. 


Fig.  331. — Radiogram  of  Dr.  J.  Whitridge  Williams's  Case  of  Spondylolisthesis.  Tube  focussed 
so  as  to  look  down  into  the  pehns  (dried  specimen).  (From  Watkins,  in  Amer.  Jour.  Orth.  Surg., 
Jan.,   1908.) 


As  pointed  out  by  Liri.f  in  certain  cases 
of  the  Becterew  type  root  symptoms  were 
absent.  Marie,  in  a  description  of  this 
condition,  defines  it  as  a  complete  ossifi- 
cation of  hgaments,  with  ankylosis  of 
the  spine  as  a  result.  With  this  process 
is  associated  more  or  less  involvement  of 
certain  large  joints,  as  the  knee  joint. 
Other  writers  specify  the  following  joints: 
maxillan,'  joints,  knee  joints,  ankle  joints, 
and  small  joints.  According  to  Elliott's 
table  the  small  joints  are  involved  in  one- 
half  of  the  cases.  Marie  found  that  root 
symptoms  were  very  frequently  present 
in  these  cases,  whereas  Struempell  did 
not  find  this  to  be  the  fact. 

Cyphose  Heredo-Traumatique. — This 
form  was  first  described  b}"  Marie  and 
Astie  in  1897. J  It  is  an  affection  similar 
to  spondylose  rhizomelique,  but  it  is  es- 


*  Struempell.  in  Deut.  Zeitsch.  f.  Nerven- 
heilk.,  1897,  Bd.  ii..  p.  338. 

t  Liri,  in  Soc.  Med.  des  Hop.  de  Paris,  3. 
S^rie,  No.  16,  1879.  p.  237. 

t  Astie  in  La  Presse  Med.,  Oct.  6th,  1897. 


Fig.  332. — Antero-posterior  Mesial  Section 
of  Spondylolisthetic  Peh-is:  Dr.  J.  Whitridge 
Williams's  case.  (From  Watkins,  in  Amer. 
Jour.  Orth.  Surg..  Jan..  1908.)  a,  Line  of  dis- 
placement of  the  fifth  lumbar  vertebra;  IV, 
V,  spinous  processes  of  the  fourth  and  fifth 
lumbar  vertebrae. 
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sentially  a  local  affair,  not  involving  the  whole  spine.  It  begins  with  acute 
symptoms,  and  soon  presents  a  well-marked  kyphos,  which  is  limited  in  extent 
and  is  the  seat  of  bony  ankylosis.     It  is  a  traumatic  affection  of  the  vertebral 

column,  and  is  similar  to  the  anky- 
losis following  injury  to  the  spine. 

For  the  sake  of  simplifying  the 
understanding  of  this  class  of  cases, 
I  have,  in  the  preceding  brief  re- 
sume, grouped  all  these  affections 
under  one  head,  realizing  that  each 
individuall}^  will  correspond  to  a 
part  of  the  symptomatology  pre- 
sented by  chronic  ankylosing  in- 
flammation. I  believe  that  the 
difference  between  these  various 
types  is  quantitative  rather  than 
qualitative,  and  that  all  these  affec- 
tions have  at  their  back,  as  an 
originating  cause,  some  general 
disturbance  of  a  trophic  nature  or 
some  infectious  process. 

(3)  Muscular  Spinal  Rigidity. — 
One  form  of  spinal  rigidity  fre- 
quently encountered  is  due  pri- 
marily to  disease  of  the  muscles 
of  the  back,  which  disease  at  times 
involves  the  muscles  of  the  pelvis 
and  thigh.  To  this  affection  has  been  given  the  name  Riyiditas  dorsalis  myo- 
patica.  This  rigidity  gives  way  under  an  anassthetic.  It  is  similar  to  the  con- 
dition seen  in  an  attack  of  what  is  known  as  lumbago.  The  disease  becomes 
chronic,  and  sometimes,  after  months  of  treatment,  it  disappears,  thus  making 
it  clear  that  no  bony  ankylosis  existed. 

The  cause  is  unknown,  but  the  disease  may  perhaps  bear  some  relation  to 
trauma,  carrying  loads,  syphilis,  or  gonorrhoea. 

There  are  muscle  pain  and  nmscle  contraction,  producing  a  stiffness  and  a 
change  in  the  patient's  attitude.  At  times  fibrillary  tremor  is  present.  The 
muscles  may  be  swollen  and  hard. 

Counter-irritation  and  support  constitute  the  only  available  treatment. 
(4)  Traumatic  Spinal  Rigidity. — Direct  trauma  to  the  spine  often  produces  a 
condition  similar  to  chronic  ankylosing  spinal  rigidity.  KucmmeH's*  disease 
falls  under  this  head.  There  is  usually  a  history  of  severe  trauma,  followed  in 
from  two  to  eight  days  by  paroxysms  of  pain  in  the  back,  which  disappear  after  a 
few  days'  rest.  Several  months  later,  severe  pain  reappears,  and  a  kyphosis 
develops,  which  is  attributed  to  a  rarefying  process  confined  to  the  vertebrae. 
*  Kuemmell,  in  Deut.  med.  Wochensoh.,  BU.  xxi.,  1895,  No.  11,  p.  180. 


Fig.  333.  —  Spondj'lolisthesis.  (Museum  specimen 
in  the  Medical  Department  of  Washington  Univer- 
sity, St.  Louis,  Mo.) 
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These  cases  should  either  be  subjected  to  immediate  surgical  treatment,  after  an 
exhaustive  examination  has  revealed  the  traumatic  injur}-  to  the  vertebral 
bodies,  or  should  be  classed  with  the  traumatic  spinal  neuroses. 

Painful  Affections  of  the  Spine  not  Presenting  Rigidity.— The  Neurotic 
Spine. — This  is  a  condition  common  in  youth  and  youno;  adult  life,  and  more 
frequent  in  females  than  in  males.  Injuiy  ut  times  may  be  cited  rs  a  definite 
cause,  though  the  subjects  are  usually  of  a  neurasthenic  tyf>e. 

The  chief  complaint  is  usually  that  of  a  dull  pain  in  the  back  or  neck,  and  a 
constant  tired  feehng.  At  times  the  symptoms  may  be  acute  and  the  pains  of  a 
neuralgic  order.  There  is  a  tendency  for  the  spine  to  bend  foi-^^ard  in  a  cuixe  of 
weakness.  Local  tenderness  and  areas  of  hy- 
penesthesia  are  characteristic  of  this  affection. 

As  therapeutic  measures  may  be  men- 
tioned :  the  wearing  of  a  back  brace  or  corset, 
the  use  of  the  cautery,  and  subsequenth'  mas- 
sage and  exercise.  Recovery  is  usually  long 
delayed. 

The  Hysterical  Spine. — This  condition  is 
similar  to  the  neurotic  spine,  the  chief  differ- 
ence being  one  of  degree.  In  the  hysterical 
variety  the  patient  usually  assumes  positions 
of  lateral  distortion,  genemllj'  in  the  lumbar 
region.  The  appearance  of  the  defonnity, 
the  mental  condition  of  the  patient,  and  the 
histor}^  of  some  severe  blow  upon  the  back, 
will  usually  make  the  diagnosis  clear. 

Spotidylolisthesis. — The  condition  kno\A'n 
as  spondylohsthesis  consists  of  a  displace- 
ment downward  and  forward  of  one  or  more 
bodies  of  the  lumbar  vertebne.  Owing  to 
the  weakness  of  the  ligamentous  support  and 
also  to  the  slanting  forward  of  the  upper  sur- 
face of  the  first  sacral  vertebra,  it  is  usually 
the  fifth  lumbar  which  is  thus  displaced. 
(Figs.  331,  332,  and  333.)  Kilhan  first  de- 
scribed this  condition.  It  is  of  especial  interest  in  connection  with  child-bear- 
ing, and  the  deformity  is  most  frequently  seen  in  women.  It  is  evidenced  by 
symptoms  of  pain,  of  limitation  in  foi-ward  bending  of  the  spine,  and  of  weakness; 
there  may  also  be  a  swaggering  gait  such  as  that  seen  in  congenital  dislocation 
of  the  hip.  Diagnosis  is  often  difficult  to  establish  and  it  should  be  borne  in 
mind,  as  pointed  out  by  Wat  kins,*  that  osteo-arthropathies  of  the  spine  depending 
upon  tabes  often  simulate  this  condition.  (Fig.  334.)  K.  Frank f  has  collected 
twenty-seven  undoubted  cases  of  tabetic  vertebral  osteo-arthropathy  which 

*  Watkins.  in  Amer.  Jour,  of  Orth.  Surg..  Jan..  1908. 

t  Frank,  K.,  in  Centralbl.  f.  d.  Grenzgebiete  d.  Med.  u.  Chir.,  Bd.  y-u..  Nos.  15,  16.  17,  1904. 


Fig.  334. — Tabetic  Vertebral  Osteo- 
arthropathy, Simulating  Spondylolisthe- 
sis. (From  Watkins,  in  .4mrr.  Jour. 
Orth.  Surg.,  Jan.,  1908.) 
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simulated  spondylolisthesis.  Treatment  of  this  condition  consists  in  supplying 
the  proper  kind  of  orthopedic  appliance,  preferably  a  corset,  which  will  prevent 
the  assumption  of  distorted  attitudes. 

IV.  CONGENITAL    AND  ACQUIRED   DEFORMITIES  OF  THE 

SPINAL  COLUMN. 


Spina  Bifida. — The  deformity  of  the  spine  known  as  spina  bifida  depends 
for  its  cause  upon  certain  influences  in  the  development  of  the  spine  in  foetal 
life.  It  is  not  possible  to  state  the  exact  etiological  cause  of  these  errors  in 
development.  To  understand  them  more  clearly,  however,  it  is  well  to  review 
the  development  of  the  spine.  The  looping  up  of  the  two  longitudinal  folds  from 
the  cells  of  the  epiblast  so  as  to  form  a  groove,  and  the  gradual  approximation 

of  the  ridges  so  formed,  converting  this 
groove  into  a  canal,  result  in  the  produc- 
tion of  the  spinal  cord  and  spinal  canal 
from  cells  of  epiblastic  origin.  On  both 
sides  of  this  canal,  the  mesoblast  is  divided 
longitudinally  in  such  a  manner  as  to  form 
a  thick  column — the  protovertebral  column 
— which  extends  from  the  cephalic  to  the 
caudal  extremity  of  the  embryo.  As  de- 
velopment proceeds  this  protovertebral 
column  undergoes  transverse  segmenta- 
tion, being  converted  into  a  number  of 
quadrilateral  blocks.  This  process  of  seg- 
mentation commences  in  the  cervical  region 
and  progresses  to  the  other  extremity  of 
the  column,  until  a  number  of  segments 
are  formed  which  correspond  to  the  per- 
manent vertebra?.  The  spinal  canal  is 
thus  surrounded  by  a  cellular  mass  which 
is  d(>rived  from  the  mesoblastic  layer  and 
which  constitutes  the  membranous  matrix 
of  the  vertebrae.  At  intervals  along  this 
membranous  matrix,  the  cells  become 
pushed  apart  by  the  formation,  between 
them,  of  a  homogeneous  substance  which 
later  becomes  cartilage.  The  regions  which 
are  thus  chondrified  form  the  basis  for  the  bodies  of  future  vertebme,  and  the 
spaces  where  chondrification  does  not  take  place  form  the  intervertebral  discs. 
Opposite  to  each  vertebral  body  further  chondrification  takes  place,  producing  the 
cartilaginous  vertebral  arches.  Each  vertebra  is  formed  by  four  primary  car- 
tilaginous portions,  one  for  each  lamina  and  its  processes,  and  two  for  the  body. 
Ossification  commences  in  the  laminsc  about  the  sixth  week  of  fuetal  life.     In 


Fig.  335. — Spina  Bifida  witli  Paraplegia 
and  Club  Feet.  The  sac  protrudes  poste- 
riorly, the  wall  being  as  thin  as  paper.  This 
ruptured  on  the  ninth  day  of  life  and  the 
child  died  immediately.  Autopsy  not  ob- 
tained.     (Author's  case.) 
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the  situation  where  the  transverse  processes  afterward  project,  the  ossific  gran- 
ules shoot  backward  to  the  spine,  foiisard  to  the  pedicles,  and  outward  into 
the  transverse  and  articular  processes. 

At  birth,  the  three  pieces — i.e.,  the  body  and  the  two  lamimT" — are  separate 
and  distinct.  During  the  first  year,  the  laminae  become  united  behind  by  a  por- 
tion of  cartilage  from  which  the  spinous  process  is  ultimately  formed  and  the 
vertebral  arch  made  complete.  According  to  some  authors,  this  process  of 
development  is  carried  out  more  perfectly  in  the  upper  spine  than  in  the  lower. 


Fig.  336. 


Fig.  337 


Figs.  336  and  337. 


-Direct  and  Profile  Views  of  a  Spina  Bifida.     (From  Murphy,  in  Neurologi- 
cal Surgery,  Surg.  Gyn.,  and  Obstetrics,  April,  1907.) 


Spina  bifida,  then,  may  be  defined  as  a  congenital  malformation  of  the  ver- 
tebral column,  depending  upon  faulty  development  of  the  mesoblast,  which  forms 
the  bones,  the  meninges,  and  the  muscles.     (Figs.  335,  33G,  and  337.) 

There  are  distinguishable  five  varieties  of  this  malfonnation,  and  these  are 
cla»«sified  according  to  the  extent  of  the  developmental  error.  They  are: — 
(1)  Myelocele:  (2)  myelomeningocele;  (3)  syringomyelocele;  (4)  meningocele; 
(5)  spina  bifida  occulta. 

The  relative  frequency  with  which  different  localities  of  the  spine  are  aff"ected 
is  given  by  Moore*  in  a  report  of  three  hundred  and  eighty-five  cases  treated  by 
excision.  Of  these  cases  twentv-three  per  cent  were  sacral;  thirty-four  per 
cent  lumbar;  twenty-nine  per  cent  lumbo-sacral ;  4.5  per  cent  dorsal;  9.5 
per  cent  cervdcal:  and  two  cases  occipital. 

Myelocele. — Myelocele  is  the  most  complete  fonn  of  this  malformation;  it 
is  incompatible  with  fife  for  more  than  a  few  days.     Here  the  medullaiy  folds 

*  Moore,  James  E.,  in  Surg.,  Gjm.,  and  Obst.,  August,  1905. 
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Fig.  338. — Spina  Bifida  with  Paraplegia,   (von 
Bergmann,  Bnins,  Mikulicz,  and  Murphy.) 


have  failed  to  unite,  and  as  a  result  the  central  canal  of  the  cord  opens  upon  the 
surface  of  the  body.  This  form  is  usually  seen  in  the  lumbar  region.  Rem- 
nants of  the  cord  are  evidenced  by  a  velvet-like  strand  in  the  median  line,  of  a 
dark  red  or  reddish-brown  color,  resembling  na^void  tissue.     This  is  composed 

of  the  remains  of  the  spinal  cord,  and  con- 
sists of  nerve  cells,  neuroglia  and  nerve- 
fibres,  interspersed  with  a  plexus  of  ves- 
sels. Coexisting  with  this  defect,  there 
will  often  be  found  protrusion  of  viscera 
and  asymmetry  of  development.  Death 
occurs  from  the  constant  leakage  of 
cerebro-spinal  fluid. 

Myelomeningocele.  —  Myelomeningocele 
is  a  deficiency  of  the  vertebral  arches 
\A'hich  is  associated  with  a  tumor  varying 
in  size  from  that  of  a  hazelnut  to  that  of 
an  orange.  (Figs.  338,  339,  and  340.)  It 
is  rounded  or  of  oval  shape  or  may  be  lobu- 
lated  by  reason  of  the  presence  of  septa. 
It  is  usually  situated  in  the  median  line, 
though  at  times  it  may  be  a  little  to  one  side  or  the  other.  As  a  rule,  it  is 
slightly  constricted  at  its  base;  in  rare  instances  it  is  pedunculated.  At  its 
summit,  where  the  cord  is  attached  to  the  wall  of  the  sac,  there  may  be  a  dim- 
ple resembling  an  umbilicus,  or  a  median  longitudinal  furrow.  The  presence 
or  absence  of  this  dimple  or  furrow  depends  much 
on  the  degree  to  which  the  sac  is  distended  by  fluid. 
The  sac- wall  is  composed  of  epidermis,  dura  mater, 
and  arachnoid  membranes.  The  sac-cavity  is  the 
continuation  of  the  subarachnoid  space,  and  is 
filled  with  arachnoid  fluid.  The  skin  over  this 
tumor  is  seldom  normal,  but  normal  skin  extends 
up  from  the  base  to  a  variable  distance.  The  rest 
of  the  tumor  is  covered  with  membranous  tissue, 
which  may  become  ulcerated,  or  even  gangrenous. 
According  to  the  report  of  the  Clinical  Society  of 
London,  this  is  the  commonest  form  of  spina  bifida, 
constituting  63.2  per  cent  of  all  cases.  It  may 
appear  in  any  portion  of  the  spine,  but  is  far  more 
frequent  in  the  lumbo-sacral  region.  The  infant 
may  be  in  good  general  condition,  and  may  have 
its  functions  intact ;  on  the  other  hand,  there  may 
be  paralyses  of  sphincters  and  of  the  muscles  of  the  lower  limbs,  evidenced 
by  club-feet  and  trophic  changes.  A  frequent  and  important  complication  is 
hydrocephalus. 

Syringomyelocele. — Syringomyelocele  is  differentiated  from  myelomeningo- 


FiG.  339.  —  Myelomeningocele, 
(von  Bergmann,  Bruns,  Mikulicz, 
and  Murphy.) 
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cele  by  the  fact  that  the  tumor,  although  it  looks  like  that  seen  in  the  latter  con- 
dition, contains  the  spinal  cord  and  its  membranes;  the  caxity  of  the  sac  being 

formed  by  the  distention  and  protrusion  of  the  cen- 
tral canal  of  the  cord.  This  is  a  ven,^  rare  form  and 
is  situated  laterally.  Like  myelocele  it  is  often 
associated  with  ectopia  vesicae,  genital  fissure,  and 
other  serious  developmental  errors. 

Meningocele. — Meningocele  is  a  tumor  similar 
to  that  known  as  myelomeningocele;  the  difference 
between  these  two  forms  being  that  in  meningocele 
the  membranes  surroimding  the  cord  alone  pro- 
trude, while  the  cord  remains  in  its  normal  posi- 
tion in  the  spinal  canal.  (Figs.  341-346.)  The 
cavity  of  the  tumor  is  lined  by  arachnoid  mem- 
brane. This  form  of  tumor  has  a  tendency  toward 
pedunculation.  and  only  in  rare  cases  has  the  aper- 
ture of  communication  been  occluded.  As  regards 
the  frequency  of  meningocele,  it  occurs  in  about 
eight  per  cent  of  all  cases  of  spina  bifida.  It  is 
important  to  distinguish  the  condition  from  my- 
elomeningocele, and,  in  our  endeavors  to  make 
the  distinction,  the  following  |X)ints  should  be 
remembered: — There  is  usually,  in  myelomenin- 
gocele, a  deficiency  of  large  size  in  the  arches. 
Meningocele  is  never  dimpled  or  furrowed.  The  presence  of  paralyses  and 
congenital  deformities  elsewhere  points  toward  myelomeningocele.  The  trans- 
lucency  of  the  tumor  cannot 
be  relied  uijon  as  a  distinguish- 
ing feature.  Finally,  myelo- 
meningocele is  most  frequently 
seen  in  the  lower  spine. 

Spina  Bifida  Occulta.  — 
Spina  bifida  occulta  is  charac- 
terized by  the  presence  of  a 
cleft  in  the  vertebral  arches 
without  the  protrusion  of 
membranes  or  nen-ous  tissue. 
Hypertrichosis,  when  localized 
over  the  lower  spine,  loins,  or 
buttock,  is  symptomatic  of 
this  condition.  At  times  this 
is  the  only  symptom.  The 
condition,  however,  may  be 
associated  with  anaesthetic 
areas,    club-feet,     or    trophic 

VOL.  VI.— 30 


Fig.  340.— Spina  Bifida  (Myelo- 
meningocele), showing  cord  and 
nerves  crossing  sac.  (Guy's  Hos- 
pital Museum.")  (Murphy:  "Neu- 
rological Surgerj-,"  in  Surg.. 
Gyn..  and  Obst.,  April,  1907.> 


Fig.  341. — Sacrococcygeal  Tumor  (Teratoma\  with  an 
opening  which  extends  entirely  through  the  sacrum,  and 
communicates  with  the  rectum.  ("From  Keen  and  Coplin, 
in  Surg.,  Gyn.,  and  Obst.,  Nov.,   1906.) 
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changes  in  the  lower  extremities.  At  times  a  defect  in  the  bones  may  be 
felt,  and  again  there  are  heterogeneous  grow-ths  and  cicatricial  changes  in  the 
overlying  skin. 

Treatment. — Treatment  of  spina  bifida  is  of  two  kinds — operative  and  non- 
operative.     Non-operative  treatment  consists  in  protecting  the  sac  from  injury; 

in  dressing  antiseptically  its  surface,  if 
it  is  ulcerated  or  gangrenous;  and  in 
painting  the  surface  v^ith  iodoform  or 
collodion,  in  cases  in  which  the  wall  of 
the  sac  is  thin. 

Under  operative  treatment  there 
should  be  included  tapping,  injection, 
and  excision.  Those  cases  in  which  op- 
erative treatment  is  not  resorted  to  are 
very  apt  to  terminate  fatally  in  conse- 
quence of  the  leakage  of  cerebro-spinal 
fluid  or  of  the  infection  of  the  meninges. 
The  prognosis,  with  operation,  depends 
upon  the  character  of  the  tumor,  the  age 
of  the  patient,  and  the  kind  of  operation 
employed.  WTiere  the  tumor  is  large- 
sized  and  its  covering  is  thin,  where  the 
complication  of  hydrocephalus  exists,  in 
all  cases  of  myelocele,  and  in  most  cases 


Fig.  342. — Diagrammatic  Scheme  Intended 
to  Show  the  Supposed  Relations  of  the  Parts 
in  the  Case  of  Sacrococcygeal  Tumor  Pictured 
in  Fig.  341.  a,  Tumor;  b,  mouth  of  sinus, 
communicating  with  the  rectum ;  c,  anus ; 
d,  second  sacral  vertebra ;  e,  defect  in  sacrum  ; 
/,  end  of  sacrum;  g,  retrorectal  connective 
tissue;  h,  rectum.     (Keen  and  Coplin.) 


of  myelomeningocele  with  paralytic  complications,  the  result  of  operative  in- 
terference is  either  death  or  a  failure  to  effect  a  cure.  In  children  of  a  very  tender 
age  the  operation  is  accompanied  by  a 
high  mortality  rate  and  it  does  not 
stop  the  advance  of  the  disease;  in 
those  who  are  five  or  more  years  old, 
operation  may,  as  a  rule,  be  safely 
done,  as  few  cases  that  are  inoperable 
reach  the  age  of  five  years.  The  ob- 
ject of  operation  is  to  relieve  the  pa- 
tient of  an  unsightly  and  annoying 
tumor  which,  owing  to  the  danger  of 
rupture  and  infection,  is  a  constant 
menace  to  his  life. 

Operative  Procedures. — The  injec- 
tion of  iodine  has  for  its  aim  the  pro- 
duction of  adhesive  inflammation.  It 
is  an  operation  which  should  not  be 
employed  on  children  less  than  two 
months  old,  nor  where  there  is  hydro-        ^     „^„     ^  .     „.^_,      ,„   ^     •    r  ^■ 

'  ,         *  Fig.  343. — Spma  Bifida.     (Porter,  m  Indiana 

CephaluS    or   marasnms.       It  is  aCCOm-  Med.  Jour.,  January.  1908.) 
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Fig.  344. — ^Meningocele  with   Syringo-myelocele ; 
vertical  aiitero-posterior  section.     (Sutton.) 


panied  with  great  danger  from  shock,  convulsions,  meningitis,  paralysis,  and  the 
appearance  of  hydrocephakis. 

Excision. — The  age  of  the  patient  has  much  to  do  \\-ith  the  decision  to 
operate.  Statistics  show  that,  when  the  child  has  been  operated  upon  within 
the  first  few  months  of  life,  the  result  has  been  fatal  in  over  thirty-five  per  cent 

of  the  cases,  w  hile  in  children  five  or 
^^^  ^^^^^tH^         more  years  old  the  operation  has  re- 

.«:ulted  fataUy  in  but  4.7  per  cent. 
\        This  difference  is  due  to  the  fact  that 
„  -  -  •        children  who  live  to  be  five  j-ears  old 

are  good  subjects  for  operation,  and 
the  inference  seems  to  be  warranted 
that  it  is  unwise  to  operate  upon 
these  cases  too  early.  Hanssen,* 
who  examined  the  literature  of  the 
subject,  found  reports  of  one  hundred 
and  fifty  cases  that  had  been  treated 
by  excision,  with  a  mortality  of 
twenty-seven  per  cent.  Bayer  j  re- 
ported fourteen  cases,  and  concluded 
that  surgical  interference  is  admis- 
sible even:  in  cases  where  the  filum  temiinale  of  the  cord  and  the  surrounding 
nerve  roots  are  attached  to  the  sac-wall.  He  later  reported  three  additional 
cases,  and  concluded  that  fifty-nine  per  cent  of  all  patients  operated  upon 
for  spina  bifida  will  die,  and  that  the  opera- 
tion should  not  be  performed  where  there 
is  hydrocephalus,  where  there  is  paralysis, 
and  where  complications  are  expected  in  the 
sac.  HildebrandJ  has  reported  thirteen 
cases,  mostly  myeloceles  and  myelomeningo- 
celes ;  and  he  expresses  the  belief  that  cases 
complicated  by  irreparable  defoiTnities  and 
severe  paralyses  should  not  be  operated  upon. 
Sachtleben§  has  reported  thirty  cases,  of 
which  number  eighteen  were  operated  upon. 
Six  of  the  latter  died  and  twelve  were  lo- 
cally cured.  Three  and  one-half  months 
after  operation  six  of  these  cured  patients 
died.  In  the  six  remaining  cases,  in  which  a  permanent  cure  appears  to  have 
been  secured,  the  local  condition  was  that  of  a  simple  meningocele.  Mayo 
Robson  j  1  has  reported  twenty  operations,  \Nith  a  mortality  of  thirty  per  cent. 

*  Hanssen,  Stockholm,  1895.  Xo.  3.  pp.  1-49. 

t  Bayer,  in  Prag.  med.  Woch..  1892.  pp.  17-317;  and  in  Zeit.  f.  Heilk.,  Berlin,  1897,  18-405. 

t  Hildebrand,  in  Verhdl.  d.  D.  Ges.  f.  Chir.,  1893,  p.  69. 

§  Sachtleben:   Inaug.  Diss..  Breslau,  1903;  Cent.  f.  Chir..  1904.  p.  341. 

|]  Robson.  in  Ann.  Surg.,  1895,  p.  22. 


Fig.  345.  —  Section  of  a  Spina  Bifida 
Showing  Nerves  Crossing  the  Sac.  (M.  B. 
Clopton's  case.) 
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Fig.  346. — Anterior  and  Posterior  Spinal 
Bifida.  (Murphy,  in  Annals  of  Surgery,  1904, 
pp.  613.) 


He  advises  operation  in  all  cases  except  where  one  or  more  of  the  following 
conditions  are  present:   a  large  fissure,  marked  hydrocephalus,  and  paralysis. 

Moore*  reports  seven  cases  with  one 
death.  His  cases,  however,  were  care- 
fully selected.  They  were  cases  in  which 
the  coverings  of  the  cord  were  intact  and 
in  which  there  were  either  no  complica- 
tions or  complications  of  a  very  mild 
nature.  Furthermore,  the  children  upon 
whom  the  operation  was  performed  were 
old  enough  and  well  enough  to  give 
promise  of  future  usefulness.  Lovettf 
has  reported  twenty-four  cases,  nine  of 
which  died  within  three  weeks  of  the 
operation — a  mortality  amounting  to  37.5 
per  cent.  This  result  suggests  the  idea 
that  the  operation  itself,  in  some  in- 
stances, was  the  cause  of  death.  Of 
eleven  patients  operated  upon  by  him  in 
private  practice,  only  two  died,  which  is 
perhaps  more  nearly  representative  of 
what  the  result  would  be  in  carefully  se- 
lected cases.  He  believes  that,  in  cases 
which  are  suitable  and  which  are  operated  upon  by  surgeons  used  to  the  work,  the 
mortality  would  be  in  the  neighborhood  of  twenty-five  or  less  per  cent.  He  states, 
further,  that  it  seems  wiser  not 
to  operate  in  the  first  two  or 
three  weeks  of  life;  but  he  be- 
lieves, on  the  other  hand,  that 
there  is  considerable  danger  in 
allowing  children  to  wait  for 
several  years,  as  advocated  by 
many  surgeons.  He  bases  this 
belief  upon  the  fact  that  so 
many  of  these  children  die 
in  the  first  year  if  they  are 
not  operated  upon  at  this 
early  period. 

The   j)oints  in  the  opera- 
tion   which    seem    to    be    of 
greatest  importance  are  as  fol- 
lows:— After  the  tumor  has  been  excised,  the  nervous   tissues  should  be  re- 
turned as  nearly  as  possible  to  their  places,  and  the  defect  in  the  bone  should  be 

*  Moore,  in  Surg.,  Gyn.,  Obst.,  August,  1905. 

t  Lovett,  in  Am.  Jour.  Orth.  Surg.,  October,  1907,  p.  208. 


Fig.  347. — Case  of  Meningocele.  (von  Bergraann,  Bruns, 
Mikulicz,  and  Murphy.)  a,  Condition  before  operation; 
b,  condition  twelve  weeks  after  operation. 
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well  covered.  The  adoption  of  absorbable  buried  sutures  and  the  employment 
of  modem  aseptic  methods  have  done  much  to  produce  good  results  in  this  opera- 
tion. The  implantation  of  bone  from  animals,  for  the  puqDose  of  filling  the  bony 
defect  in  the  canal  has  not  been  successful.  Filling  the  gap  with  transplanted 
bone  from  the  iliac  crest,  from  the  remams  of  the  sacral  arches,  and  from  the 
tuberosities  of  the  posterior  surface  of  the  sacrum,  as  recommended  by  Zeneko,* 


Fig.  348. 


Fig.  349. 


Figs.  348  and  349. — Large    Spina    Bifida.     (Porter,   Indiana  Medical   Journal,  Januarj-,   1908.) 
Fig.  348  shows  the  condition  before  operation,  and  Fig.  349  that  after  the  operation. 


has  been  successful,  but  Bayer  believes  that  muscles  and  fascia  are  sufficient. 
Mikulicz  obtained  good  results  with  neither  muscular  nor  bony  flaps.  Moore 
believes  that  it  is  of  advantage  to  have  a  simple  technique.  He  advocates  the 
plan  of  operating  ^^•ith  the  patient  placed  in  the  prone  position,  with  hips  elevated. 
The  skin  flaps  should  be  made  so  redundant  that  they  can  be  approximated  with- 
out tension.  The  sac  should  then  be  freely  opened.  AMien  the  tumor  is  a  simple 
meningocele,  it  should  be  dissected  free  down  to  the  cleft,  and  then  cut  away, 
only  enough  tissue  being  left  to  make  ample  meningeal  flaps.  Where  nen-e  fila- 
ments are  present  they  should  be  dissected  free  and  should  then  be  returned 
within  the  cleft.  In  cases  where  these  filaments  cannot  be  returned,  they  may  be 
removed  without  harm.  It  is  probable  that  much  time  has  been  wasted  in  the 
eff'ort  to  preserve  functionless  ner\'e  filaments.  The  meningeal  openings  should 
be  clo.sed  with  fine  chromicized  catgut.  Flaps  of  muscle  and  fascia  should  then 
be  dissected  from  both  sides  of  the  cleft  and  brought  together  without  tension. 

*  Zeneko,  St.  Petersburg,  1895. 
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The  integumentary  flaps  should  be  united  with  silk.  Lovett  adds  that  a  tight 
and  efficient  closure  in  the  opening  of  the  canal  is  essential,  as  continuous  leak- 
age of  spinal  fluid  is  badly  borne  in  young  children.  As  regards  the  after-treat- 
ment, it  is  important  that  the  dressing  of  the  wound  should  be  watched  very 
closely  and  that  it  should  be  done  as  infrequently  as  possible,  although  it  is  rarely 
safe  to  leave  the  dressings  in  place  longer  than  two  days  at  a  time.  The  nursing 
of  these  cases  is  of  the  utmost  importance,  special  skill  on  the  part  of  the  nurse 
in  handling  infants  being  very  necessary.     (Figs.  347,  348,  and  349.) 

Spina  bifida  occulta  demands  no  special  form  of  treatment.  Its  association 
with  spinal  malformations,  with  areas  of  anaesthesia,  with  club-foot,  and  with 
perforating  ulcers  and  other  trophic  changes,  should  be  borne  in  mind.  If  there 
is  a  tumor,  it  should  be  treated  by  excision. 

Scoliosis. — Scoliosis,  or  rotary  lateral  curvature  of  the  spine,  is  either  an 
habitual  or  a  fixed  deformity,  in  which  the  spine  as  a  whole,  or  in  part,  deviates 
to  one  or  the  other  side  of  the  median  line.  An  important  distinction  must  be 
recognized  as  existing  between  the  habitual  deformity  and  the  fixed  deformity. 
In  the  habitual  deformity  the  patient  assumes  an  improper  attitude,  and  the 
acconmiodative  changes  in  structure  have  not  advanced  sufficiently  to  prevent 
voluntar}^  or  passive  correction.  In  the  fixed  deformity,  on  the  other  hand,  a 
structural  change  has  already  taken  place  in  the  bones  and  other  tissues,  as 
evidenced  by  the  persistence  of  rotation,  after  the  lateral  deviation  has  been 
overcome. 

Lateral  curvature  of  the  spine  is  a  simple  deformity ;  it  is  not  accompanied  by 
any  symptoms  of  active  disease.  The  body  is  inclined  to  one  or  the  other  side,  and 
there  is  general  loss  of  symmetry,  even  in  the  earlier  stages  of  the  affection.  If 
the  inclination  of  the  body  is  toward  the  left,  the  right  arm  will  hang  in  close 
apposition  to  its  lateral  border,  while  on  the  left  side  an  interval  will  appear  be- 
tween the  arm  and  the  chest.  A  curvature  in  the  dorsal  region  will  raise  one 
or  the  other  shoulder,  the  scapula  on  the  affected  side  projecting  and  having 
the  distance  between  its  posterior  border  and  the  median  line  increased.  Rotation 
is  shown  by  projection  of  one  side  and  corresponding  flatness  on  the  other. 
The  presence  of  a  lumbar  curve  is  evidenced  by  an  accentuation  of  the  iliac  crest, 
on  the  side  opposite  to  that  of  the  curve.  Changes  appear  on  the  anterior  sur- 
face of  the  body,  such  as  apparent  loss  of  symmetry  and  diminution  in  the  size 
of  the  mamma  on  the  side  opposite  the  curve.  A  general  drop  of  the  body  and 
a  flattening  of  the  chest  are  seen  as  early  symptoms  of  this  deformity. 

Lateral  curvature  may  be  simply  one  of  the  so-called  static  deformities  which 
result  directly  from  the  pressure  of  superincumbent  weight,  producing  fii-st 
rotation  and  later  lateral  deviation  of  the  spine. 

Lateral  curvature  may  be  secondary,  depending  upon  deformity  elsewhere, 
such  as  torticollis,  either  congenital  or  acquired,  strabismus,  or  the  distortion 
of  one  or  both  of  the  lower  extremities  (for  example,  adduction  of  the  thigh). 
Secondary  lateral  curvature  may  result  from  an  attempt  en  the  part  of  nature  to 
compensate  for  deformities  elsewhere,  as  where  the  lower  extremities  are  of 
unequal  length,  giving  rise  to  tilting  of  the  pelvis;   or  it  may  owe  its  origin  to 
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anterior  poliomyelitis,  which  causes  inequality  in  the  length  of  the  limbs,  or  to 
unilateral  paralysis  of  the  tmnk  muscles,  which  causes  unsjTumetrical  expan- 
sion of  the  thorax  and  so  leads  to  lateral  cun'ature.  Disease  within  the  thora- 
cic walls  may  also  cause  secondan-  lateral  curvature,  as  in  the  case  of  persistent 
empyema.  In  this  condition  the  lung  is  primarily  compressed  by  the  effused 
fluid,  and  its  function  is  abolished  by  the  adhesions  which  form  within  the  thoracic 
cavity.  Thus  the  affected  side  of  the  chest  becomes  collapsed,  and  the  unaffected 
lung  is  called  upon  to  do  double  duty,  which  results  in  expansion  of  the  corre- 
sponding side  of  the  chest  and,  secondarily,  in  extreme  lateral  curvature  of  the 
spine,  with  its  convexity  toward  the  active  side.  Other  conditions  inside  the 
thorax,  produced  by  disease  of  the  lungs,  may  result  in  secondary'  lateral  curva- 
ture. Direct  injury,  as  fracture  of  the  spine,  may  induce  secondaiy  lateral 
curvature.  Pott's  disease  and  sacro-iliac  disease,  vvith  their  resulting  distor- 
tions, may  induce  sHght  permanent  lateral  curvature.  Secondary''  lateral  curva- 
ture may  result  from  occupations  that  require  habitual  inclination  of  the  body, 
as  does  the  work  of  stone-cutting.  It  has  been  often  observed  that  lateral  curva- 
ture is  produced,  in  rapidly  growing  children  who  are  affected  with  rickets,  by 
the  manner  of  sitting  which  the  child  assumes,  or  by  the  manner  in  which  it  is 
supported  on  the  mother's  arm.  Finally,  it  may  result  from  the  tilting  of  the 
pelvis  due  to  imilateral  knock-knee  or  to  some  other  rhachitic  distortion  that 
causes  inequality  of  the  lower  extremities. 

Pathology.* — Scoliosis  is  a  deformity,  not  a  disease;  except  when  secon- 
darily produced,  it  is  not  the  result  of  disease.  It  may  be  characterized  as  a 
general  distortion  of  the  spine,  in  which  the  column  as  a  whole  is  bent  and  twisted 
and  in  which  each  component  segment  bears  its  share  of  the  distortion.  The 
individual  vertebra?,  at  the  apex  of  each  curve,  show  the  greatest  change.  AMiei-e 
the  rotation  and  lateral  deviation  are  to  the  right,  the  vertebral  body  is  some- 
what wedge-shaped,  the  apex  of  the  wedge  being  directed  backward  and  to  the 
left.  The  lateral  diameter  of  the  body  is  increased,  and  the  superior  and  in- 
ferior margins  at  the  narrow  side  project.  This  distortion  is  accompanied  by 
similar  changes  in  the  articular  processes  and  laminae.  On  the  concave  side 
all  parts  are  broadened,  shortened,  and  lessened  m  vertical  diameter.  The  neural 
canal  becomes  ovoid  in  outline,  the  base  being  directed  toward  the  convexity 
of  the  cuive.  The  vertebne  included  in  the  compensator)^  curvatures  show 
reverse  deformities,  and  the  intermediate  segments  show  transitional  changes 
between  the  two  extremes.  The  discs  between  the  vertebne  become  wedge- 
shaped  and  atrophied  on  the  shortened  side.  Section  of  these  deformed  verte- 
bne reveals  an  internal  stmcture  in  which  adaptive  changes  are  evident, — changes 
which  consist,  in  the  narrowed  parts  of  the  bone,  of  an  increase  in  compact- 
ness, while  on  the  opposite  side  they  represent  rarefaction  and  atrophy. 

These  bone  changes  lessen  the  mobility  of  the  spine  to  such  an  extent  that, 

*  The  data  on  which  a  large  part  of  this  and  the  succeeding  sections  is  based  are  contained 
in  the  following  articles:— R.  W.  Lovett:  Boston  Med.  and  Surg.  Journal,  June  14th,  1900; 
Oct.  31st,  1901;  March  17th,  1904;  Sept.  28th,  1905;  also  Am.  Jour,  of  Anatomy,  vol.  ii.,  No.  4, 
p.  457.— Schulthess,  Schanz,  and  Lovett:  Verhandl.  d.  Deutsch.  Gesellsch.  f.  orth.  Chir.,  vol.  iv. 
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at  the  points  of  greatest  distortion,  there  is  practically  a  state  of  ankylosis. 
The  muscles  of  the  back  undergo  adaptive  changes,  and  become  relatively  weak. 
Distortion  of  the  trunk  results,  and  this  distortion  is  especially  e\ddent  in  the 
changed  shape  of  the  thorax.  As  stated  by  Whitman,  this  may  be  understood 
better  by  regarding  the  sternum  as  a  fixed  point.     At  the  apex  of  the  convexity 

of  the  curve,  the  ribs  are  drawn 
sharply  backward;  their  angles 
project  by  the  side  of  and  beyond 
the  spinous  processes,  sometimes 
coveiing  and  concealing  them,  and 
the  lateral  convexity  of  the  chest 
on  that  side  is  diminished  or  lost. 
On  the  opposite  side,  the  back  is 
broadened  and  flattened.  The  ef- 
fect of  the  rotation  is  to  diminish 
the  capacity  of  the  chest  on  the 
convex  side,  and  to  increase  it  on 
the  concave  side.  The  ribs  on  the 
convex  side  are  elevated,  and  their 
inclination  is  increased.  On  the 
concave  side,  the  intercostal  spaces 
are  narrowed,  and  the  inclination 
is  lessened.  The  antero-posterior 
diameter  of  the  chest  is  increased 
or  diminished  according  to  the 
change  in  the  antero-posterior 
contour  of  the  spine.  (Figs.  350 
and  351.) 

The  skull  may  show  accom- 
modative changes  similar  to  those 
seen  in  persistent  torticollis,  where, 
owing  to  the  pronounced  character 
of  the  curve,  the  head  and  neck 
are  habitually  distorted  in  their  re- 
lation to  the  spine. 

The  pelvis,  as  a  rule,  does  not  show  important  changes.  In  some  instances, 
the  oblique  diameter  may  be  increased,  and,  if  the  lateral  deviation  of  the  lumbar 
spine  is  extreme,  the  pelvis  may  be  so  tilted  that  the  limb  on  the  elevated  side 
becomes  practically  shorter  than  its  fellow. 

As  to  the  secondary  changes  which  are  brought  about  in  the  viscera  by  these 
distortions,  lack  of  space  will  not  pcmiit  us  to  say  very  much.  The  thoracic 
movements  are  diminished,  and  at  times  suppressed,  so  that  it  is  necessary  for 
respiration  to  be  almost  entirely  diaphragmatic.  One  or  the  other  lung  becomes 
compressed  and  atelectatic,  its  fellow  showing  compensatoiy  emphysema.  In 
ninety  per  cent  of  cases,  the  heart  is  enlarged,  with  or  without  dilatation  of  its 


Fig.  350. — Extreme  Lateral  Deviation  of  the  Spine 
with  Secondary  Deformities  of  Ribs  and  Sternum ; 
front  view.  (Museum  specimen  of  the  Medical  De- 
partment of  Washington  University,  St.  Louis,  Mo.) 
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ca\nty.  The  aorta,  fixed  to  the  spine  by  intercostals  and  fibrous  tissue,  bends 
with  the  spine  and  curves  its  branches  to  such  a  degree  as  to  obstruct  their 
lumen,  thus  inducing  hypertrophy  of  the  left  ventricle.  The  liver  is  forced  to 
develop  in  a  vertical  rather  than  a  transverse  direction.  Of  less  importance 
are  the  changes  which  take  place 
in  the  kidneys,  the  stomach,  and 
the  intestinal  tract. 

Etiology. — Lateral  curvature 
of  the  spine  is  generally  stated  to 
be  the  most  conmion  of  deform- 
ities. ^^^litman  reports  that,  in 
a  period  of  fifteen  years,  3.252 
cases  of  this  nature  were  treated 
at  the  Hospital  for  Ruptured  and 
Crippled,  in  New  York.  Drach- 
niann  found,  among  28,175 
school  children  in  Denmark,  3(58 
cases  of  scoliosis  (L3  per  cent). 
Scholder,  Werth,  and  Combe 
found  571  cases  among  2,314 
school  children  in  Switzerland 
(24.6  per  cent).  Lateral  cuna- 
ture  of  the  spine  is  far  more 
common  among  females  than 
among  males.  Of  ^^^lit  man's 
3,252  cases,  698  were  in  males 
and  2,554  in  females,  making  the 
relative  percentages  21.5  per 
cent  and  78.5  per  cent.  Other 
observers  have  reported  smaller 
groups  of  cases,  in  which  the  dis- 
proix)rtion  between  females  and 


Fig.  351. — Rear    View    of    the    Specimen 
Fig.   350. 


?hown    in 


males  is  somewhat  less.  Whitman  is  of  the  opinion  that  this  unequal  distribu- 
tion of  the  deformity  between  the  sexes  is  less  marked  in  early  childhood,  and 
that  this  may  be  accounted  for  to  some  extent  by  the  differences  in  dress  and  in 
the  manner  of  life.  Of  his  3,252  patients,  1,299,  or  39.9  per  cent,  were  less  than 
14  years  of  age;  1,576,  or  48.4  per  cent  were  between  14  and  21;  and  377,  or  11.6 
per  cent,  were  more  than  21  years  of  age.  These  statistics  show  simply  the  ages 
of  the  patients  at  the  time  when  treatment  was  sought.  Truslow  cites  181 
patients,  of  which  number  but  44  were  more  than  13  years  of  age  at  the 
time  when  deformity  was  first  noticed,  although  nearly  fifty  per  cent  wei-e  older 
than  this  when  treatment  was  applied  for. 

As  etiological  factoi-s  in  the  causation  of  lateral  cur\'ature,  the  following 
conditions  must  be  taken  into  consideration:  the  erect  posture  of  the  body 
and  the  force  of  gravity;    and  the  tendency  produced  by  gravity  to  sinking 
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forward  and  to  increasing  the  posterior  curvature  of  the  spine.     Couple  these 
conditions  with  general  weakness  from  any  cause,  with  overwork  that  may  in- 
duce fatigue  and  may  add  to  the  difficulty  of  holding  the  trunk  erect  under  the 
pressure  of  its  superincumbent  weight,  and  we  have  a  combination  of  static 
and  physical  conditions  which  would  predispose  to  the  development  of  such  a 
curvature  of  the  spine.     Predisposing  causes  are  hard  to  discover. 
The  causes  of  lateral  curvature  may  be  divided  into  two  classes: 
(1)  Predisposing  causes,  such  as  general  debility,  laxity  of  ligaments,  consti- 
tutional diseases, — as,  for  example,  rickets, — variations  in  the  anatomical  struc- 
ture of  the  vertebrae,  and  prenatal  influences. 

(2)  Proximate  causes,  such  as  those  which 
are  of  a  local  character  and  which  disturb  the 
equilibrium.  Among  these  are  faulty  atti- 
tudes in  either  the  sitting  or  the  standing 
posture,  long-continued  irregular  distribution 
of  body  weight  in  certain  occupations,  acquired 
deformities  (such  as  those  which  occasion 
inequality  in  the  lengths  of  limbs),  and  visual 
defects. 

Boehm,*  in  a  recent  article  on  ''The  Cause 
of  Habitual  Lateral  Curvature,"  shows  that 
the  developmental  error  of  the  human  body 
which  occurs  in  embryonic  life,  and  has  its 
morphological  expression  in  the  so-called  "nu- 
merical variation"  of  the  spine,  may,  under 
certain  circumstances,  cause  those  idiopathic 
lateral  deformities  of  the  spine  which  manifest 
themselves  in  the  first  half  of  the  second  decade 
of  life,  and  which  have  heretofore  been  consid- 
ered affections  due  to  functional,  or  functional- 
osteopathic,  conditions.  In  sixteen  out  of 
twenty  cases  of  so-called  habitual  scoliosis, 
he  found  pathological  types  of  variation  at 
the  primary  seat  of  deformity.  Truslow 
found  that  about  fifteen  per  cent  of  the  cases 
of  scoliosis  presented  one  or  more  causes 
that  favored  the  production  of  lateral  deviation  of  the  spine;  these  causes 
partaking  of  the  nature  of  deformities.  In  eighty-five  per  cent  of  the  cases,  no 
direct  cause  could  be  ascertained.     (Figs.  352  and  353.) 

It  has  been  pointed  out  by  many  writers  that  hereditary  influence  plays  an 
important  part  in  the  etiology  of  scoliosis.  In  the  ordinary  case,  however,  it  is 
difficult  to  establish  the  influence  of  heredity.  Out  of  201  patients  questioned 
with  this  point  in  view,  Whitman  f  found  only  11  who  gave  a  history  of  having 

*  Boehm,  in  Bost.  Med.  and  Surg.  Jour.,  Nov.  22d,  1906. 
t  Whitman:  "Orthopedic  Surgery,"  N.  Y.,  1907. 


Fig.  352.  —  Lumbo-sacral  (Caudal) 
Variation  and  Lumbo-sacral  Scoliosis. 
(From  Max  Boehm:  "The  Cause  of  So- 
called  Habitual  Curvature  of  the 
Spine,"  in  Boston  Med.  and  Surg. 
Jour.,  Nov.  22d,  1906.) 
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either  the  father  or  the  mother  so  affected.  In  17  other  instances  it  was  ascer- 
tained that  a  brother  or  a  sister  of  the  patient  was  deformed  in  a  similar  manner. 
Occupation  and  habit  of  posture  are  well-recognized  factors  in  the  production 
of  deformity.  The  occupation  of  childhood  is  normally  that  of  attendance  at 
school.  It  has  been  pointed  out  by  numerous  observers  that  a  high  percentage 
of  school  children  present  lateral  curvature  of  the  spine.  Lovett,  in  a  recent 
article,  says  that  twenty-six  per  cent  of  the  school  children  have  lateral  cur^-a- 


FiG.  353. — Variations  in  the  Curve  of  the  Spine  in  Scoliosis.     (From  Max  Boehm:    "The  Cause 
of  So-called  Habitual  Curvature  of  the  Spine,"  in  Boston  Med.  and  Surg.  Jour.,  Nov.  22d,  1906.) 
a,  \'ariation  in  a  caudal  direction ;  b,  c,  d,  variations  in  a  cranial  direction. 

ture  of  the  spine.  The  persistent  maintenance  of  an  improper  attitude  by  chil- 
dren when  sitting  during  school  houi-s,  and  especially  when  writing,  has  been 
demonstrated  by  Kocher,  Staffel,  and  Lorenz.  The  faulty  position  is  caused 
somewhat  by  the  method  of  holding  the  writing  paper.  Gould  has  recently 
shown  the  importance  of  visual  defects  in  the  production  of  this  faulty  attitude 
in  school  children.  .\11  children  who  assume  these  faulty  attitudes  do  not  neces- 
sarily l^ecome  scoliotic.  The  longer  a  child  is  obliged  to  sit  and  write,  the 
quicker  the  faulty  position  will  develop.  This  is  assumed  as  an  explanation  of 
the  greater  frequency  of  scoliosis  among  girls  who,  in  the  method  of  their  educa- 
tion, are  obliged  to  do  needlework  and  take  piano  lessons  after  the  long  hours  of 
school,  whereas  boys,  after  school  hours,  engage  in  games  which  are  inclined  to 
strengthen  their  muscles  and  offset  the  vicious  influence  of  the  long  hours  of 
sitting  in  the  schoolroom. 
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Clinical  Aspects  of  Scoliosis. — The  cun^ature  may  be  mainly  unilateral 
or  C-shaped,  and  may  be  in  the  lumbar  or  in  the  dorsal  region,  or  in  both.  A 
single  curve  of  large  extent  is  always  of  serious  import,  because  of  the  number  of 

vertebrae  implicated.  When  the  chief 
curve  is  long,  the  resulting  distortion  of 
the  body  is  very  considerable ;  as  Fisher 
states,  ''the  vertebral  column,  like  the 
keel  of  a  ship,  is  the  foundation  of  the 
structure  of  the  trunk."  According  to 
statistics  from  various  sources,  about 
three-fourths  of  all  well-developed 
double  curves  of  the  spine  are  convex 
to  the  right  in  the  dorsal  and  convex  to 
the  left  in  the  lumbar  region,  and  are 
classified  as  "right"  or  "left,"  according 
to  the  distortion  of  the  dorsal  region, 
which  is  the  more  noticeable  of  the  two. 
The  dorsal  curve  may  be  either  primary 
or  secondary.  Schulthess  has  tabulated 
890  cases  of  lateral  curvature,  with  the 
results  given  below.  In  144  cases 
examined  by  Truslow,  rotation  was 
more  marked  than  lateral  deviation  in 
30  cases,  and  lateral  deviation  more 
marked  than  rotation  in  113.  In  a 
series  of  201  cases,  he  found  that  lateral 
deviation  was  single  in  39  cases,  double 
in  117  cases,  and  triple  in  24  cases. 
Whitman  states  that,  of  293  cases,  of 
which  a  very  large  proportion  were  seen 
in  the  early  stage  of  the  defonnity, 
eighty  per  cent  had  inclinations  to  the  left,  and  that  seventy-three  per  cent  of 
the  more  fully  developed  cases  were  of  the  right  dorsal,  left  lumbar  type. 


Fig.  354. — Specimen  Obtained  from  a  Case  of 
Empyema  Scoliosis;  it  shows  complete  collapse 
of  the  left  chest.  (After  Breuss  and  Kolisco,  in 
Joachimsthal's  "  Handbuch,"  Jena,  1905-1907.) 


Cases  Examined  by  Schulthess. 

Left.        Eight.       Total. 

Total  scoliosis  (single  curve  affecting  the  entire  spine) 173  23  196 

Lumbar  scoliosis  (single  curve  limited  to  lumbar  region).  ...  63  34  97 

Lumbo-dorsal   scoliosis  (single  curve  limited  to  lumbo-dor- 

sal  region) '. 184  164  .348 

Complicated  scoliosis: 

(a)  right  dorsal,  left  lumbar 

lb)  left  dorsal,  right  lumbar 58  191  249 

478  412  890 


Symptoms. — The  first  symptom,  in  the  large  majority  of  cases,  is  the  presence 
of  spinal  deformity.     Pain,  however,  may  precede  the  deformity ;  in  about  one- 
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quarter  of  Tnislow's  cases,  it  was  present  to  a  greater  or  less  degree.  He  found 
that  the  pain  might  be  simply  the  discomfort  occasioned  by  fatigue  and  by  a 
dragging  sensation  refeiTed  to  the  lumbar  region,  or  that  it  might  be  severe  and  of 
neuralgic  type.  In  cases  where  the  deformity  is  extreme,  where  the  ribs  come  in 
contact  with  the  iliac  crest,  direct  pressure  may  cause  severe  pain.  Deformities 
of  this  static  nature,  depending  as  they  do  on  general  weakness,  tend,  by  ham- 
pering normal  development  and  function,  to  produce  a  vicious  circle.  Fre- 
quenth'  tliere  are  general  symptoms  of  a  neurasthenic  or  hysterical  nature, 


Fig.  355. 


Fig.  356. 


Figs.  355  and  356. — Rear  and  Front  Views  of  a  Patient  Affected  with  Extreme  Lateral  Devia- 
tion of  the  Spine  due  to  Empyema.     (From  Allison.) 

which  depend  in  part  upon  the  deformity,  and  in  part  on  the  general  debility, 
Truslow  states  that  in  a  large  proportion  of  the  cases  examined  by  him,  the  pa- 
tients were  reported  to  have  been  distinctly  less  active  than  their  companions, 
not  enjoying  exercise  and  inclining  to  sedentary  lives,  before  the  appearance  of 
defomiity.  Teschner  states  that  these  indi\-iduals  are  often  indifferent,  apa- 
thetic, and  lazy,  and  that  they  often  show  a  lack  of  co-ordination  and  muscular 
control,  as  an  accompaniment  to  defoiTnity.  The  period  of  rapid  growth  and 
instability,  which  appears  at  adolescence,  is  apt  to  be  the  time  for  any  latent 
deformity  or  weakness  to  become  exaggerated.  In  cases  where  there  is  extreme 
deformity,  symptoms  due  to  interference  with  the  respiratoiy  and  circulatory 
apparatus,  or  to  displacements  of  abdominal  organs,  may  be  present. 

Diagnosis. — If  the  distortion  be  at  all  marked,  the  diagnosis  is  easy,  the  only 
possible  source  of  error  being  the  lateral  deviations  met  with  in  rapidly  progress- 
ing vertebral  disease.  In  the  eariy  stages,  some  difficulty  may  arise.  The 
onset  is  often  so  gradual  that  care  is  required  not  to  overlook  the  signs  which, 
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though  slight,  are  of  such  a  nature  that  it  will  be  impossible  for  ''the  child  to  out- 
grow them."  Any  slight  alteration  in  the  outlines  of  the  flanks,  any  flattening 
or  prominence  of  the  erector  spina?,  should  be  regarded  as  a  distinctive  sign,  as 

should  also  slight  prominence  of  one  hip  or  scapula, 
with  elevation  of  one  shoulder.  If  these  departures 
from  the,  normal  are  present  when  the  patient  is 
standing  •  in  a  position  naturally  assumed,  and  if 
they  are  aggravated  when  he  stoops  forward,  it 
may  be  said  that  scoliosis  is  present.  (Figs.  357, 
358,  359,  and  360.) 

Simple  lateral  deviations  must  not  be  confounded 
with  scoliosis.  They  will  disappear  when  the  spine 
is  flexed,  when  the  horizontal  position  is  assumed, 
and  when  a  voluntary  muscular  effort  is  made. 
Several  stages  are  recognizable: — 
First  Stage. — In  this  stage,  which  is  simply  that 
of  vicious  position,  the  symptoms  arc  slight,  there  is 
little  or  no  curve,  and  the  deformity  disappears 
entirely  when  the  patient  is  suspended  or  lies  down, 
or  when  slight  pressure  is 
made  upon  the  promi- 
nence with  the  hand. 

Second  Stage.  —  The 
deformity  is  already  ac- 
centuated; the  torsion  is 
evident,  and  the  curvatures  of  compensation  have  made 
their  appearance.  The  spine,  however,  still  possesses 
some  flexibility,  and  susi)ension  or  decubitus  will  pro- 
duce a  varying  amount  of  recession  of  the  deformity. 
Third  Stage. — In  this  stage  the  curvature  is  very 
pronounced.  The  displacement  of  the  trunk  from 
the  vertical  line  is  marked.  Deformities  of  the  chest 
and  displacement  of  the  vdscera  coexist.  The  spine 
is  ligid  and  ankylosed,  and  suspension  does  not 
modify  the  curve.  There  is  marked  obliquity  of  the 
transverse  axis  of  the  pelvis. 

Bradford  and  Lovett  *  suggest  a  good  means  of 
determining  direct  lateral  flexibility;,  it  consists  in 
placing  blocks  of  wood,  or  books,  under  one  foot,  until 
the  limit  of  lateral  flexion  is  reached,  as  shown  by  the 
inability  of  the  patient  to  hold  the  elevated  limb  in  the 
extended  position.  This  experiment  is  then  repeated 
on  the  opposite  side.  The  range  of  motion  at  the  shoulder  joints  is  usually  re- 
stricted, and  is  almost  always  accompanied  by  round  shouldei-s. 

♦Bradford  and  Lovett:    "Orthopedic  Surgery,"  N.  Y.,  1905. 


Fig.  357. — Combined  S-scolio- 
sis.  (From  Max  Boehm:  "The 
Cause  of  So-called  Habitual  Curv- 
ature of  the  Spine,  in  Boston  Med. 
and  Surg.  Jour.,  Nov.  22d,  1906.) 


Fig.  358.  —  Cervico  -  dorsal 
Scoliosis.  (From  Max  Hochm: 
"The  Cause  of  So-called  Habit- 
ual Curvature  of  the  Spine," 
Boston  Med.  and  Sttrg.  Jour., 
Nov.  22d,  1906.) 
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It  should  be  borne  in  mind  that  certain  diseases  of  tlje  vertebrae  produce 
scoHosis,  and  especially  that  Pott's  disease  has  for  an  early  sign,  in  some  in- 
stances, the  development  of  a  lateral  de^^ation,  preceding  kyphotic  defomiity. 

In  order  to  establish  a  diagnosis  of  scoliosis, 
the  question  of  the  origin  of  the  spinal  de\'iation 
vdW  have  to  be  well  considei^ed.  The  lower  ex- 
tremities should  be  measured  and  examined. 
The  presence  of  paralysis  should  be  determined. 
The  question  of  numerical  variation  in  the  verte- 
brae may  be  determined  bv  skiagraphy.  Little 
difficulty  wiU  be  experienced  in  discovering  an- 
tecedent empyema  as  a  cause,  as  here  the 
affected  chest  \\ill  show  permanent  signs  of  the 
preceding  disease. 

It  is  of  the  utmost  importance,  in  its  relation 
to  the  subsequent  treatment,  to  determine 
whether  the  scoliosis  be  secondary  to  other  de- 
formities, or  whether  it  be  of  the  type  which  is 
knowTi  as  rotary  lateral  cur\'atim?.  It  is  impor- 
tant, furthermore,  to 
determine  the  exact 

Fig.  359.— Lumbo-sacral  SooUosis.       StagC  tO  wllich  the  dc- 

(From  Ma^  Boe^^^-    "The  Cause  of  f ormity  haS ad VaUCCd, 

So-called  Habitual  Cur\-ature  of  the  *'                                 ' 

Spine,"     Boston     Med.     and    Surg.  in      Ordcr      that      the 
Jour..  Nov.  22d,  1906.^ 

proper  measures  may 
be  instituted  for  its  correction. 

Prognosis.  —  Bradford  and  Lovett  remark: 
"Two  errors  in  prognosis  are  common.  First,  that 
the  disease  is  of  the  most  serious  nature;  second,  that 
it  is  a  tri\'ial  affection,  and  will  be  outgrown  by  the 
patient."  Each  of  these  statements  contains  suffi- 
cient truth  to  render  it  misleading.  Lateral  curva- 
ture may  be  said  to  have  a  preliminary'  stage,  or  a 
stage  in  which  predisposing  factors  are  active. 
Following  this  stage,  comes  a  period  of  progres- 
sion of  deformity,  and  this,  again,  is  followed  by 
a  stage  of  arrest  of  defomiity.  The  period  of 
growth  has  much  to  do  with  this  progress.  If 
the  deformity  be  in  its  preliminar}-  stage  when  the 
individual  is  at  an  early  age,  the  prognosis  is  more 
serious  than  when  it  makes  its  appearance  during 
adolescence.  Again,  a  single  cur\'e  in  the  spine 
is  more  easily  corrected  than  a  double  or  triple  cur\T,  pro^dded  it  is  not  fixed. 

If  the  deformity  residts  from  a  cause  which  tends  to  produce  unequal  develop^ 
ment, — ^as,  for  example,  empyema,  where  the  lung  is  irreparably  damaged, — ^the 


Fig.  360. — Lumbo-dorsal  Sco- 
liosis. (From  Max  Boehm: 
"The  Cause  of  So-called  Hab- 
itual Cur^'ature  of  the  Spine." 
Boston  Med.  and  Surg.  Jour., 
Nov.  22d,  1906.) 
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tendency  to  extreme  deformity  is  irresistible,  provided  the  patient  is  a  child.  In 
adult  life  such  a  condition  may  not  result  in  appreciable  distortion.  When 
the  cause  of  the  lateral  deviation  is  paralysis  of  the  muscles  which  hold  the  spine 
erect,  the  prognosis  of  severe  deformity  is  evident.  In  the  ordinary  type  of 
lateral  curvature,  such  as  is  seen  in  an  adolescent  girl,  the  prognosis  must  depend 

■  largely  upon  the  general  condition  of 
the  patient  and  upon  the  willingness 
and  ability  of  her  parents  to  institute 
the  proper  means  in  the  way  of  treat- 
ment. If  she  be  an  individual  who  is 
dependent  upon  an  occupation  for  her 
living,  the  character  of  the  occupation 
is  of  serious  moment.  If,  at  the  time 
when  she  is  brought  for  treatment,  it 
is  discovered  that  the  deformity  is 
fixed,  that  rotation  of  the  spine  has 
already  taken  place,  it  will  be  difficult, 
or  perhaps  impossible,  to  correct  the 
condition,  even  under  the  most  favor- 
able circumstances.  In  such  a  case, 
the  arrest  of  further  increase  in  the 
defonnity  and  the  relief  of  symptoms 
constitute  all  that  can  be  obtained,  in 
most  instances,  in  the  way  of  a  cure. 
Such  an  individual,  as  she  approaches 
the  period  of  maturity,  and  as  the 
tendency  to  further  deformity  is  lost, 
will  develop  a  symmetrically  divided 
spine  and  an  increased  amoimt  of  adi- 
pose tissue,  which  will  serve  to  con- 
ceal the  irregularities  incident  to  her 
spinal  distortion.  The  deformity,  how- 
ever, may  increase  in  adult  life,  and  even  in  old  age,  and  produce  symptoms 
of  discomfort  and  actual  pain. 

The  site  of  the  curvature  influences  the  outcome.  Lumbar  curves  are  less 
favorable  for  treatment  than  are  dorso-lumbar  or  dorsal  curves.  Curvatures 
high  up  are  particularly  troublesome,  as  they  are  beyond  the  reach  of  an)'- 
efficient  pressure  exerted  by  apparatus.  Primary  curvature  to  the  left,  in  the 
dorsal  region,  is  more  lasting  and  more  liable  to  increase  than  are  right-sided 
curves,  unless  the  patient  habitually  uses  the  left  hand. 

In  general,  it  may  be  said  that  lateral  curvature  of  the  spine  is  a  condition 
of  sufficient  gravity  to  need  treatment  and  watching  until  arrest  of  the  })rocess 
is  assured.  It  is  far  more  serious  in  a  young  child  than  in  an  older  subject.  The 
presence  of  extreme  deformity  produces  weakness,  discomfort,  and  pain.  Early 
deformities  may  be  corrected,  and  more  advanced  deformities  are  not  entirely 


Fig.  361. — Forcible  Correction  Apparatus  for 
Fixed  Spinal  Curves.  (From  Wilhelm  Schulthess, 
in  Joachimsthars  "  Handbuch,"  Jena,  1905-1907.) 
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beyond  the  reach  of  correction.  An  absolute  cure  implies  not.only  an  early  diag- 
nosis and  the  early  institution  of  proper  treatment,  but,  in  addition,  continuous 
vigilance  and  exertion. 

Trelvtment. — Scoliosis  is  a  defonnity  of  such  complex  origin  and  far-reaching 
results  that  no  one  line  of  treatment  is  applicable  to  all  varieties.  Each  case 
must  be  judged  on  its  own  merits, 
and  the  factors  at  work  recognized 
before  attempts  at  alleviation  are 
made.  The  treatment  in  general 
may  l)e  diNided  into  two  classes: 
(1)  the  treatment  of  scoliosis  that 
is  secondar}'  to  defonnity  elsewhere 
(as,  for  instance,  inequality  of  length 
of  limbs).  Here  the  mechanical 
necessities  for  correction  are  quite 
e\-ident,  and  arc  usually  simple  in 
application  and  efficacious  in  pro- 
ducing the  desired  result.  (2)  Sco- 
liosis that  is  due  to  empyema  calls 
for  treatment  which  needs  to  be  de- 
scribed more  in  detail.  These  scoli- 
oses are  of  the  most  extreme  type, 
and  treatment,  when  the  condition 
is  recognized  at  the  outset,  is  diffi- 
cult for  the  following  reasons.  In 
the  first  place,  the  affected  lung  and 
pleural  cavity  are,  as  a  rule,  capable 
only  to  a  A'ery  slight  degree  of  \wr- 
foniiing  their  proper  functions.  In 
consequence,  the  work  of  breathing 
is  thrown  entirely  on  the  unaffected  side.  This  causes  dilatation  of  the  chest 
and  lung,  and  tends  to  the  production  of  increased  spinal  cunature.  Appliances 
or  apparatus  fitted  to  the  trunk,  to  prevent  distortion,  will  limit  the  necessary- 
respiratory  movements  of  the  already  overburdened  chest,  and  exercises  designed 
to  strengthen  or  increase  the  flexibility  of  the  spine  also  demand  increased  re- 
spirator}- effort,  and  are  followed  by  compensator}'  enlargement  of  the  chest 
and  increase  of  spinal  deformity.  It  is  well,  therefore,  in  the  treatment  of 
empyema  to  remember  the  possibility  of  scoliosis  as  a  sequel,  and  to  employ, 
when  there  is  delayed  expansion  of  the  lungs,  such  methods  as  the  creation  of 
negative  pressure  by  vacuum  bottles  and  the  strengthening  of  the  respiratory 
muscles  by  suitable  exercises. 

The  scoliosis  that  follows  poliomyelitis  anterior,  where  the  muscles  on  one 
side  of  the  spine  are  paralyzed,  can  be  treated  only  by  the  employment  of  ai>- 
pliances  which  will  hold  the  spine  erect. 

Scoliosis,  or  true  lateral  cur\^ature,  presents  one  of  the  most  difficult  thera- 
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Fig.  362. — Exercising  Apparatus  for  Scoliosis  De- 
signed by  Wilhelm  Sohulthess.  (Joachimsthal's 
^'Handbuch,"  Jena,  1905-J907.) 
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peutic  problems  which  is  encountered  in  surgery.  When  it  is  considered,  how- 
ever, as  stated  by  Lovett,  that  twenty-five  per  cent  of  the  school  children  are 
affected  with  this  deformity,  the  treatment  should  not  be  relegated  to  traditional 
exercises  and  irrational  gymnastics,  carried  on  by  persons  who  have  but  an 
imperfect  knowledge  of  the  subject. 

There  are  two  distinct  types  of  scoliosis:  the  postural  or  functional  type,  and 
the  stnictural  or  organic  type.     (1)  The  postural  type  is  a  faulty  attitude,  or  a 

functional  malposition,  and  is  char- 
acterized by  a  single  curve  of  the 
spine  of  slight  degree — most  fre- 
quently a  left  total  curve.  In  this 
class  of  cases  the  malposition  may 
be  corrected  by  restoring  to  the 
spinal  column  its  normal  flexibility. 
This  is  best  done  by  exercises  con- 
sisting of  bending  to  one  side,  hang- 
ing, circumduction  of  the  trunk, 
and  similar  simple  procedures  which 
render  the  spinal  column  flexible 
in  all  directions.  The  "setting-up 
drill"  of  the  recruits  in  the  United 
States  Army  is  an  excellent  system 
of  exercises  for  this  class  of  cases. 
(2)  The  structural  or  organic  type 
of  scoliosis  presents  a  much  more 
serious  and  nmch  less  encouraging 
therapeutic  problem  than  does  the 
postural  type.  Here  we  have  to 
deal  with  a  lateral  deviation  of  the 
spine  which  is  accompanied  by  rota- 
tion of  the  vertebrae.  The  spine  is 
stiff  in  the  curved  portions,  and  the 
vertebrce  are  to  a  certain  extent  distorted.  The  treatment  has  to  be  continued 
for  a  long  time,  and  willingness  on  the  part  of  the  parents  of  the  patient,  and  of  the 
patient  herself,  to  comply  with  the  arduous  task  of  effecting  such  organic  changes, 
is  absolutely  necessary.  The  treatment  falls  under  two  heads:  Measures  that 
have  for  their  object  the  loosening  of  the  spine,  and  measures  intended  to  secure 
for  it  an  improved  position. 

(a)  Measures  that  have  for  their  Object  the  Loosening  of  the  Spine. — To  obtain 
greater  mobility  of  the  vertebral  column,  free  standing  gymnastics,  such  as 
side  bendings  of  the  spine  and  such  other  exercises  as  are  simple  and  cor- 
rective, should  be  employed.  Gynmastics  given  on  apparatus,  such  as  those 
used  in  Germany,  are  well  suited  to  all  cases  except  the  most  pronounced,  and, 
when  used  for  a  proper  peiiod  of  time,  they  are  capable  of  producing  most 
excellent  results.     The  aim  which  is  constantly  kept  in  view  in  these  appara- 


FiG.  363. — Exercising  Apparatus  for  Scoliosis 
Designed  by  Wilhelm  Schulthess.  (Joachimsthal's 
"Handbuch,"  Jena,  1905-1907.) 
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tiis  is  to  increase  the  flexibility  of  the  spine  and  to  strengthen  the  muscles 
of  the  back. 

Passive  stretching  of  the  spine,  with  a  view  to  restoring  niobiUty  and  making 
an  improved  position  possible,  is  secured  by  hanging  by  the  arms  and  by  traction 
on  the  head  by  means  of  the  Sayre  sling. 

In  the  more  aggravated  cases  of  structural  lateral  curvature  forcible  correc- 
tion is  efficient  and  is  best  applied  in  the  manner  advised  by  Lovett.  He  places 
the  patient  in  the  prone  position,— in  which  position  the  spine  is  in  the  most 
favorable  condition  for  side  correction,  as  regards  both  deviation  and  rotation, — 
and  by  an  intelligent  application  of  force  he  corrects  both  of  these  faulty  elements 
at  different  levels.    Then,  after  this  has  been  accompUshed,  he  applies  a  plaster- 


FiG.  364. — Apparatus  for  Facilitating  the  Application  of  a  Plaster  Jacket. 

Lovett:    ''Orthopedic  Surgery.") 


(From  Bradford  and 


of-Paris  jacket.  Such  a  jacket  is  applied  with  the  hope  of  stretching  the  con- 
tracted structure  and  inducing  an  improvement  in  the  curve;  and  one  of  the 
great  advantages  which  it  possesses  is,  that  it  keeps  the  force  constantly  applied. 
(Figs.  3&4  and  365.) 

(b)  Measures  intended  to  Secure  for  the  Spine  an  Improved  Position. — The 
intelligent  use  of  gymnastics  is  of  the  greatest  importance  in  rendering  permanent 
the  improvement  in  position  which  has  been  secured  by  forcible  correction  or  by 
correction  through  the  use  of  gymnastics.  These  gymnastics,  which  should  be 
modified  according  to  the  characteristics  of  each  individual  case,  consist  of  back- 
ward bendings  and  symmetrical  heavy  gymnastics,  as  well  as  of  self-correcting 
exercises.     In  the  latter  class,  the  patient  lifts  herself  into  a  corrected  posi- 
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tion  and  then  maintains  it  as  long  as  possible.  There  is  also  the  so-called  ''Hoffa 
self-correction,"  in  which  the  patient  with  a  right  dorsal  curve  places  the  right 
hand  on  the  thorax  and  the  left  hand  on  the  left  hip,  and  by  a  side  pressure  presses 
the  right  side  of  the  thorax  toward  the  left. 

Retention  by  apparatus  is  desirable,  in  order  that  a  corrected  position  may 
not  be  lost  until  the  muscles  shall  have  acquired  such  strength  that  the  apparatus 
may  be  dispensed  with.  Pronounced  lateral  curvature  should  not  be  treated 
with  corrective  apparatus.  The  most  easily  made  apparatus  is  the  corset,  which  is 
constructed  by  removing  from  the  patient  a  correcting  plaster-of-Paris  jacket 
and  then  filling  this  with  plaster  of  Paris.     A  model  of  the  patient's  trunk  will 


Fig.  365. — Lateral  Curvature  of  the  Spine.     (From  Lovett.)     a,  Before  application  of  a  correc- 
tive plaster  jacket;    h,  after  treatment  during  a  period  of  two  months. 

thus  be  secured.  This  may  be  further  corrected  by  cutting  away  the  plaster  on 
the  convex  side,  and  building  up  the  concave  side,  so  as  to  secure  a  symmetrical 
or  over-corrected  model.  On  this  model,  a  jacket  of  celluloid,  leather,  or  other 
material,  or  corsets  made  of  cloth  and  reinforced  by  steel,  can  readily  be  made. 
Any  brace  which  will  maintain  the  trunk  in  a  corrected  position  may  be  said  to 
be  satisfactory. 

A  daily  routine  should  be  insisted  upon,  in  order  to  obtain  a  good  condition 
of  general  health.  The  patient  should  follow  her  exercises  with  periods  of  rest 
in  recumbency,  and  should  be  encouraged  to  undertake  methods  of  distending 
the  chest,  as  by  singing.  The  treatment  of  lateral  curvature  involves  many 
special  points,  on  which  there  is  a  profuse  technical  literature. 

Scoliosis  of  Congenital  Origin. — The  scoliosis  which  is  due  to  congenital  erroi-s 
in  the  formation  of  the  spine  has,  since  the  development  of  the  a:-ray  for  surgical 
purposes,  been  found  to  be  much  more  frequent  than  was  formerly  supposed. 
The  importance  of  the  role  played  by  malformation  of  the  vertebral  column  in 
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the  production  of  scoliosis  has  been  emphasized  by  many  observers  during  the 
last  decade.  Boehm*  has  laid  special  stress  on  the  fact  that  many  cases  of  sco- 
liosis are  of  congenital  origin,  the  curvature  not  appearing  until  development  has 
made  considerable  advance.  He  bases  his  conclusions  upon  the  frequency  of 
numerical  variation  in  the  vertebrae.  Bardeenf  estimates  that  this  variation  oc- 
curs in  from  fifteen  to  sixteen  per  cent  of  all  spines  and  Boehm  has  found,  by 
radiographic  examination  of  twenty-four  cases  of  habitual  scoliosis,  that  six- 
teen presented  types  of  variation  in  the  vertebrae  at  the  primary-  seat  of  deformity. 
These  variations  in  the  development  of  the  spinal  column  may  l^e  clinically 
di\'ided  into  the  following  groups :  one  in  which  cervical  ribs  are  present,  a  second 


366. 


Fig.  367. 


Fig.  366. — Congenital  Scoliosis,  \*-ith  long  dorsal  cui^e  to  the  left.     (Allison.) 

Fig.  367. — Skiagram  of  Case  Shown  in  Fig.   364,  showing  numerical  variation  of  las^t   lumbar 
and  first  sacral  vertebrae,  with  deficiency  of  sacro-iliac  joint.     (Allison.) 

in  which  there  are  lumbar  ribs,  a  third  in  which  there  are  extra  lumbar  vertebrae, 
a  fourth  in  which  there  are  sacralizcd  vertebra?,  and  a  fifth  in  which  certain 
vertebrae  are  lacking.  (Lovett.  J)  \'ariations  are  found  more  frequently  at  the 
posterior  end  of  the  spinal  coliunn.  (Figs.  366  and  367.)  As  to  the  cause, 
D wight  §  makes  the  following  statement: — "The  cause  of  the  original  error  is  yet 
undetermined,  but  there  is  no  reason  to  suppose  that  it  is  a  step  toward  the 
future  or  the  result  of  heredity."  Colville||  examined  ten  hundred  and  fifteen 
new-bom  children  for  the  purpose  of  ascertaining  the  frequency  of  scoliosis, 
and  he  found  it  in  but  one  child.  Cases,  however,  have  been  reported  in  which 
the  curve  was  e\-ident  at  birth,  and  in  these  instances  the  scohosis  was  usually 

*  Boehm,  in  Boston  Med.  and  Surg.  Jour.,  Nov.  22d,  1906. 

tBardeen:    "Numerical  Vertebral  Variation  in  the  Human  Adult  and  Embryo."     Anat. 
Anz..  Bd.  25.  Jena,  1904. 

t  Lovett;    "Lateral  Curvature  of  Spine  and  Roimd  Shoulders,"  1907. 

I  Dwight.  in  Anat.  Anz..  Bd.  15,  1901. 

II  Colville,  in  Rev.  d'Orth.,  1896-97. 
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associated  with  some  spinal  abnormality  such  as  spina  bifida  or  spina  bifida 
occulta. 

WTiere  the  scoliosis  is  due  to  a  congenital  defect  of  the  vertebrae,  or  to  a  varia- 
tion of  the  scapulae,  or  to  a  malformation  of  the  thorax,  the  prognosis,  as  re- 
gards a  cure,  is  bad;  but  it  may  be  stated  that  proper  appliances,  exercises, 
and  careful  watching  will  do  much  to  prevent  these  curves  from  increasing  as 
development  progresses,  and  will  also  preserve  the  flexibility  of  the  spinal  column. 


V.  TUMORS   OF  THE  SPINE   AND  OF  THE   SPINAL  MARROW 
AND  ITS  MEMBRANES. 

Introductory  Remarks. — Before  the  publication  of  the  ])aper  by  Gowers  and 
Horsley,  in  1888,  spinal  tumors  were  considered  beyond  surgical  reach.  The 
publication  of  this  paper,  however,  gave  an  impetus  to  the  study  of  this  field  of 
surgery,  and  as  a  result  the  character  of  these  tumors  and  the  manner  in  which 
they  may  be  treated  by  surgical  means  are  now  much  better  understood.  Al- 
though Gowers  and  Horsley  are  generally  credited  with  having  done  the  first 
operation  for  the  relief  of  a  new-growth  of  the  spine,  it  is  to  a  French  surgeon, 
Bazy,  that  the  honor  is  really  due,  notwithstanding  the  fact  that  he  did  not  re- 
port his  case  until  several  years  after  the  two  distinguished  English  surgeons  had 
pubHshed  an  account  of  theirs.  • 

Through  the  labors  of  many  surgeons  and  neurologists  during  the  last  two 
decades,  the  knowledge  of  these  conditions  of  the  spine  has  been  brought  to  a 
point  where  it  is  possible  to  recognize  them  clinically,  to  locate  definitely  the 
level  of  the  spine  involved,  and  to  employ  surgery  as  a  means  for  their  relief.  In 
order  that  these  cases  may  be  properly  understood  from  a  clinical  standpoint, 
— i.e.,  in  order  that  the  portion  of  the  cord  impinged  upon  or  destroyed  may  be 
located, — a  thorough  knowledge  of  the  topographical  anatomy  of  the  spinal  cord, 
with  special  reference  to  each  segment  and  its  peripheral  distribution,  is  necessary. 
In  a  topographical  way  the  spinal  cord  presents  merely  the  problem  of  what 
is  called  level  diagnosis.  A  short  study  of  the  table  of  cord  levels  in  any  text- 
book will  show,  within  two  or  three  spinal  segments,  just  where  a  lesion  probably 
is.  (See  Vol.  I.,  page  543  et  seq.)  The  diagnosis  of  the  lesion  itself,  whether  it 
is  located  in  the  cord  or  not,  is  a  much  more  difficult  problem.  Gushing  (Johns 
Hopkins  Bulletin)  thinks  that  there  are  no  clinical  puzzles  more  interesting  to  dis- 
entangle, none  more  confusing  when  left  in  a  snarl,  than  those  connected  with 
the  segmental  localization  of  cord  lesions — the  determination,  from  the  dis- 
turbances of  function,  as  to  the  transverse  extent  of  the  lesion;  a  decision  as 
to  the  recoverability  of  the  injured  tract;  and  a  knowledge  of  just  where  the 
intact  arches  of  the  spinal  vertebra?  must  be  entered  in  order  to  expose  the  focus 
of  disease. 

A  study  of  the  literature  of  this  subject,  which  is  voluminous,  impresses  one 
with  the  fact  that  many  inaccuracies  are  being  transmitted  from  one  author 
to  another  and  that  no  system  is  being  followed  in  the  classification  of  these 
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tumors.  The  author  is  mdebted  to  Krauss,  of  Buffalo,  N.  Y.,-for  a  collection  and 
tabulation  of  ninety-five  cases,  to  which  he  may  add,  from  his  own  experience, 
four  cases,  making  a  total  of  ninety-nine  cases  operated  upon.  This  collection 
omits  all  cases  antedating  the  Horsley-Gowei-s  case,  and  all  cases  of  Pott's  disease 
in  which  subsequently  there  is  developed  a  tumor  of  a  tuberculous  nature. 

Classification.— Tumors  affecting  the  spine,  the  spinal  cord  and  its  mem- 
branes, or  any  combination  of  these 
structures,  may  be  divided  under  the 
following  heads:  (1)  Vertebral;  (2)  ex- 
tradural: (3)  intradural;  and  (4)  in- 
tramedullary. 

The  character  of  the  new-growth 
may  be  either  malignant  or  benign;  it 
may  be  primary'  or  may  result  second- 
arily from  a  similar  growth  situated  else- 
where in  the  organism.  The  sccondarv' 
involvement  may  be  by  metastasis  or 
bj'  direct  extension.  Schlesinger,  in 
thirty-five  thousand  autopsies  in  the 
Pathological  Institute  at  Vienna,  found 
one  hundred  and  seven  cases  of  spinal 
tumors,  the  malignant  variety  being  ten 
times  as  common  as  the  benign.  Harte 
says:  "The  vast  majority  of  tumors  of 
the  spine  are  carcinomata  that  have 
either  extended  from  neighboring  organs 
or  have  developed  as  metastatic 
growths."  On  the  other  hand.  Kraiise 
states  that  sarcomata  are  the  most  fre- 
quent, being  present  in  six  of  the  twelve 
cases  reported  in  his  series.  Aside  from  these  maUgnant  forms  of  new-growi;h, 
the  various  forms  of  benign  tumors,  as  well  as  parasitic  cysts,  are  found  in- 
volving the  spinal  column  and  cord. 

(1)  Vertebral  Tumors. — Tumors  affecting  the  body  or  the  arch  of  a  vertebra 
may  be  carcinoma,  sarcoma,  osteosarcoma,  osteoma  (exostosis),  echinococcus, 
myeloma,  and  enchondroma.  Of  these,  the  most  frequently  obser\-ed  is  car- 
cinoma, which  invades  the  bodies  of  one  or  more  vertebrae  and  produces  gibbosity 
with  obvious  deformity  of  the  spinal  column.  According  to  Fowler,  these  malig- 
nant tumors  occur  with  greater  frequency  in  the  lumbar  and  cervical  regions 
than  in  the  dorsal,  the  bodies  of  the  vertebne  are  attacked,  and  the  growth  gener- 
ally progresses  rapidly.  This  occurs  more  frequently  in  females  than  in  males  and 
is  secondary-  as  a  rule  to  malignant  di.sease  of  the  breast  or  uterus.  Direct  ex- 
tension may  occur  from  a  focus  located  in  the  stomach  or  oesophagus  or  in  the 
prevertebral  lymph  nodes.  According  to  Bland-Sutton  there  is  an  aspect  of 
this  secondary  form  of  malignant  disease  which  is  of  interest,     ^\^len  a  carcinoma 


Fig.  368. — Malignant  Disease  of  \  ertebral 
Body,  Followed  by  Settling  of  Spinal  Column. 
(From  Bland  Sutton:  "Tumors,  Innocent  and 
Malignant.") 
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or  sarcoma  appears  in  the  body  of  a  vertebra,  especially  one  of  those  of  the  lum- 
bar set,  the  superincumbent  weight  will  gradually  efface  the  affected  vertebra 
until  finally  two  intervertebral  discs  come  into  apposition.  (Fig.  368.)  Guinon 
cites  a  case  where  the  individual,  who  was  thus  affected,  lost,  as  a  result  of  this 
change,  9  cm.  in  height  within  eight  months.  Bhss  reports  a  case  {Jour.  Nerv. 
and  Ment.  Dis.,  Sept.,  1905)  of  round-celled  sarcoma  of  the  spinal  column  in 
which  it  was  found,  at  autopsy,  that  several  vertebrae  in  the  dorsal  region  had 
become  disintegrated,  and  that  in  consequence  the  soiuid  vertebrae  had  come 
closer  together  (Fig.  368),  overlapping  in  places,  and  had  produced  an  angularity 


After 
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Fig.  369. — Extradural  Tumor  of  the  Spinal  Cord.     (From  Bland-Sutton:     "Tumor.s,   Innocent 

and  Malignant.") 


in  the  cord.  The  pain  which  is  set  up  by  this  "settling"  may  be  severe.  The 
writer  has  noted  its  occurrence  in  the  cervical,  as  well  as  in  the  lumbar,  portions 
of  the  spinal  column. 

(2)  Extradural  Tumors. — These  tumors  arise  from  the  external  surface  of  the 
dura,  from  the  periosteum  of  the  inner  surface  of  the  vertebral  column,  or  from 
the  extradural  adipose  tissue.  (Figs.  369  and  370.)  They  may  be  carcinoma, 
sarcoma,  lipoma,  fibroma,  angioma,  lymphangioma,  or  endothelioma.  The  non- 
malignant  growths  of  this  list  produce  a  degree  of  pressure  upon  the  cord  which 
varies  directly  with  the  size  attained.  The  malignant  varieties  produce  charac- 
teristic destruction  of  the  cord  and  its  envelope  by  direct  extension.  In  addi- 
tion to  these  new-growths  we  have  the  simple  and  parasitic  cysts,  which  may 
arise  from  the  bone  of  the  spinal  column  and,  by  pressure  upon  the  cord,  may 
produce  the  same  symptoms  as  do  the  growths  that  actually  spring  from  the  cord. 
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(3)  Intradural  Tumors.— These  tumors  arise  from  the  internal  surface  of  the 
dura,  from  the  arachnoid,  from  the  ligamentum  denticulatum,  and  from  the  pia. 
They  include  sarcoma,  psammoma,  neuroma,  fibroma,  neurofibroma,  gUoma, 
and  gHosarcoma.  Horsley  reports  a  case  in  which  he  operated  for  well-marked 
paraplegia  and  discovered  a  mass  of  tissue  which  was  determined  to  be  thyroid- 
gland  tissue,  the  patient  ha\ing  a  goitre.  Fowler  states  that  lipoma  of  large 
size  occasionally  springs  from  the  subdural 
adipose  tissue  and  may  be  mistaken  for  spina 
bifida. 

(4)  Intramedullary  Tumors. — The  consid- 
eration of  intramedullar}^  tumors  belongs 
principally  to  the  neurologist,  as  they  are  not 
as  a  rule  amenable  to  surgical  treatment. 
They  develop  in  the  cord  proper  and  are  the 
most  frequent  of  cord  tumors.  They  may  be 
gliomata  and  may  not  present  the  symptom- 
complex  of  a  tumor  of  the  cord  but  rather 
that  of  syringomyeha.  They  may  have  their 
origin  primarily  in  the  nene  roots,  but  are 
generally  secondaiy  to  gro^Nths  elsewhere. 
A  pure  sarcoma,  fibrosarcoma,  or  m\'xosar- 
coma  may  arise  either  primarily  or  second- 
arily m  the  substance  of  the  cord. 

Relative  Frequenxy  of  the  Different 

^'ARIETIES  OF   TuMORS  OF  THE  SpIXAL  CoRD. 

— From  a  study  of  the  different  collections 
of  cases,  it  is  found  that  the  sarcoma  is  by 
far  the  most  common  tumor  affecting  the 
spinal  cord.  It  was  present  in  forty-five  per 
cent  of  Bnins'  cases,  in  forty-two  per  cent  of 
Putnam's  series,  and  in  29.4  per  cent  of  the 
cases  reported  by  Lloyd.  The  most  fre- 
quently affected  portion  of  the  spine  seems 
to  be  the  thoracic,  while  the  cervical  is  the 
least  often  involved.  The  location  of  the 
tumor  is  most  frequently  extradural;  it  is 
only  in  mre  instances  that  the  growth  is  located  in  the  medulla.  Of  the 
extradural  tumors  collected  by  Krauss  five  were  in  the  cer\dcal  region,  thir- 
teen in  the  dorsal  region,  and  two  in  the  lumbar  region.  Of  intramedullary 
tiunors  one  was  in  the  cervical  and  two  in  the  doi-sal  region.  There  were 
five  tumors  of  the  cauda  equina,  and  of  this  number  four  were  intradural. 
RvTHOLOGY. — The  neoplasms  which  develop  within  the  spinal  cokunn  may 
be  divided,  as  is  indicated  above,  into  tumors  of  the  spinal  marrow  itself  and 
tumors  of  the  membranes  which  surround  the  spinal  marrow.  Of  the  tumors  of 
the  membranes,  there  are  two  types — the  extradural  and  the  intradural,  named 


Fig.  370. — Sarcoma  of  the  Spinal  Cord 
and  Vertebral  Column,  Resulting  in  Set- 
tling of  the  Vertebra?.     (Dr.  Bliss'  case.) 
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according  to  their  seat.  The  tumors  of  the  spinal  marrow  itself  are,  according 
to  Schlesinger,  the  most  infrequent.  The  tumors  of  the  membranes  are  the 
most  important  clinically,  and  of  these  the  intradural  are  the  most  frequent. 
Horsley  discovered  among  fifty-eight  cases  that  thirty-eight  were  intradural 
and  twenty  extradural  in  their  situation. 

The  histology  of  spinal  tumors. needs  but  a  word.  In  their  structure  these 
tumors  do  not  differ  from  like  tumors  situated  in  other  parts  of  the  body.  They 
are  tough  in  their  consistency,  harder  than  the  marrow,  except  in  the  case 
of  diffuse  extradural  sarcoma,  which  may  be  soft  and  full  of  blood. 

The  size  and  shape  of  these  tumors  are  matters  of  the  greatest  importance. 
The  shape  frequently  conforms  to  the  space  in  which  they  develop,  which  is 
narrow  and  offers  more  room  for  enlargement  in  length  than  in  breadth.  In- 
tradural tumors  are  therefore  generally  small,  hardly  ever  larger  than  a  pigeon's 
egg.  Growing  lengthwise  from  what  is  at  first  a  spherical  shape,  they  become 
irregularly  cylindrical  and  generally  lie  at  one  side,  or  to  the  back  and  at  one 
side,  rarely  directly  behind,  and  most  rarely  in  front.  There  are  also,  in  the 
intradural  region,  tumors  which  are  long,  string-like,  and  very  slender,  as  noted 
by  Oppenheim,  Stertz,  and  others.  When  a  tumor  growing  within  the  spinal 
canal  breaks  through  the  membrane  and  grows  outwardly,  which  is  a  very  rare 
occurrence,  it  finds  room  to  enlarge  and  grow  naturally  as  do  tumors  situated 
elsewhere.  Tumors  of  the  cauda  equina,  however,  have  room  to  grow  to  a  con- 
siderable size  without  destroying  the  spine,  and  in  this  region  the  most  varied 
and  most  malignant  tumors  are  found.  Tumors  of  the  membranes  of  the  spinal 
marrow  possess  the  power  to  grow  in  three  directions :  first,  they  may  invade  the 
nerve  roots,  then  the  marrow,  and  lastly  the  bones.  The  bone  lesions  are  generally 
not  more  than  a  slight  erosion  of  the  inner  surface  of  the  spinal  canal,  or  there 
maybe  only  slight  changes  in  the  periosteum  where  the  tumor  directly  touches  the 
bones.  Atrophy  of  the  bone,  however,  may  result,  and  there  may  be  acute  an- 
gulation of  the  spinal  column.  Extradural  tumors  that  are  flat  and  that  spread 
out  over  a  considerable  area  may,  during  their  whole  existence,  cause  spinal  root 
symptoms  only.  In  some  cases,  however,  they  affect  the  marrow  only  after  they 
attain  a  certain  thickness.  The  sequence  of  symptoms  resulting  from  a  typical, 
circumscribed,  round  or  cylindrical  tumor  within  the  dura  is  the  following: 
first,  those  symptoms  which  are  produced  by  a  lesion  of  the  roots,  and  then  those 
which  are  due  to  encroachment  vipon  the  marrow.  The  symptoms  of  an  intra- 
dural tumor  are  therefore  distinguishable  from  those  of  an  extradural  growth 
only  so  long  as  the  latter  does  not  injure  the  marrow. 

Generally  speaking,  the  changes  which  take  place  in  the  spinal  marrow 
when  it  is  compressed  by  a  tumor  are  identical  with  those  which  occur  in  the 
brain  under  like  circumstances.  In  many  cases  in  which  the  prognosis  is  favor- 
able, the  spinal  marrow  is  simi)ly  compressed  into  a  smaller  space,  and  it  loses  its 
conductivity  only  during  this  compression  and  only  on  the  side  on  which  the  tumor 
lies.  In  these  cases  the  marrow  remains  anatomically  in  fair  condition  and  does 
not  lose  its  capacity  for  regeneration.  Such  a  compression,  however,  cannot 
last  for  any  great  length  of  time  without  destroying  the  texture  of  the  marrow. 
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and  thus  rendering  a  return  of  function  impossible;  and  yet -the  loss  of  conduc- 
ti\'ity  during  a  period  of  many  months  does  not  justify  the  conclusion  that  the 
case  is  incurable,  so  far,  at  least,  as  the  re-establishment  of  fimction  is  concerned. 
In  certain  cases  the  tumor  does  not  merely  cause  a  compression  but  produces  a 
degree  of  softening  of  the  spinal  marrow  which  may  lead  to  its  total  destruction. 
This  softening,  however,  may  be  only  partial  and  is  usually  most  pronounced 
in  the  centre  of  the  marrow;  the  condition  being  similar  to  what  is  obser\'ed  in 
the  brain,  where  a  collateral  cedema  may  exist  for  a  long  time  without  entirely 
destroying  the  nersT  structures. 

Tumors  of  the  marrow  itself — i.e.,  intramedullary  tumors — are  generally 
single  and  are  not  large.  They  occasionally  expand  a  good  deal  in  the  direction 
of  their  length.  The  gliomata  sometimes  enlarge  transversely,  producing  trans- 
verse myelitis;  more  frequently,  however,  they  develop  at  the  periphery  and 
cause  one-sided  root  symptoms. 

Etiology. — The  origin  of  these  tumors  of  the  spine  is  often  attributed  by 
the  patient  to  exposure  to  cold  and  sometimes  to  injuries.  As  has  already  been 
indicated,  spinal  tumors  are  frequently  secondars-  to  tumor  growths  elsewhere, 
the  new  mvasion  ha\'ing  taken  place  either  by  metastasis  or  by  direct  extension. 
Certain  tumors,  such  as  the  lipoma  and  the  dermoid,  are  presumably  of  con- 
genital origin.  The  importance  placed  on  injury  as  a  causative  factor  is  illus- 
trated in  the  following  case,  which  was  reported  by  Putnam  and  Elliott 
(Joitr.  Nerv.  and  Merit.  Dis.,  Nov.,  1903):— 

The  patient.  23  years  of  age,  received  a  sudden  twist  of  the  neck  while 
falling  from  a  ladder.  He  walked  a  quarter  of  a  mile  after  the  injurj^  and  suf- 
fered for  two  weeks  from  pain  in  the  neck.  No  other  SA'mptoms  followed. 
Six  weeks  later,  his  neck  was  slightly  injured  again  and  became  activeh'  trouble- 
some. In  April,  1897,  he  was  forced  to  give  up  work  on  account  of  severe  pain  in 
the  neck.  The  month  following  he  fell,  perhaps  because  symptoms  were  coming 
on,  and  again  painfully  jarred  his  neck.  From  this  time  he  was  unable  to  run, 
though,  for  several  months,  he  was  still  able  to  walk.  The  evidence  up  to  this  point 
makes  it  clear  that  the  original  injuiy  was  the  primar}-  factor  in  setting  up  the 
subsequent  morbid  process,  and  this  seems  more  probable  as  he  was  never  able  to 
turn  his  head  freely  after  the  first  accident,  and  less  well  to  the  left  than  to  the  right. 
Progressive  symptoms  developed  and  he  was  operated  upon,  a  small  giant-cell 
sarcoma  being  removed  from  the  posterior  surface  of  the  axis,  which  tumor  in- 
volved the  dura  and  perhaps  the  cord  itself. 

In  the  ninety-nine  cases  to  which  the  author  has  access,  thirteen  showed 
a  more  or  less  definite  historj-  of  traumatism.  It  is  impossible  to  say,  however, 
what  role  traumatism  plays  as  a  causative  factor  in  these  cases. 

Symptoms. — ^The  symptom  which  occupies  the  most  important  place  in  the 
patient's  mind  is  pain,  which  may  be  very  severe  or  may  simply  be  of  a  dull  and 
heavy  character:  it  may  l)e  intermittent  or  continuous:  it  may  l^e  locaHzed 
or  may  extend  about  the  trunk  like  a  belt;  it  may  come  on  ver>-  gradually 
or  it«  onset  may  be  sudden.     Pressure  upon  the  spine  at  the  seat  of  the  trouble 
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may  elicit  pain,  and  when  this  result  is  obtained  it  is  regarded  by  some  authors 
as  being  a  most  important  localizing  symptom.  In  the  reports  of  ninety-nine 
cases  it  was  found  that  pain  and  tenderness  along  the  spine  were  present  in 
thirty-one,  not  present  in  fifteen,  and  not  mentioned  in  the  rest.  The  absence  of 
pain  and  tenderness  along  the  spine  means  nothing,  but  its  presence  means 
the  involvement  of  the  underlying  cord,  its  posterior  roots,  or  its  membranes. 
This  tenderness  and  pain  may  be  localized  on  either  the  right  or  the  left  side  of 
the  spinous  processes,  or  directly  over  them.  Sometimes  deep  pressure  is  neces- 
sary to  elicit  this  pain,  while  in  other  cases  a  light  superficial  touch  or  gentle 
percussion  will  cause  it.  The  excruciating  pain  excited  by  unusual  movements  of 
the  body  or  trunk  is  characteristic ;  but  this  sort  of  pain  is  common  to  other  con- 
ditions, such  as  aneurism  of  the  thoracic  or  the  abdominal  aorta.  Woolsey  says 
that  slight  pain  across  the  shoulders  and  neck,  produced  by  jolting,  is  an  early 
symptom.*  Pain,  however,  is  sometimes  entirely  absent,  as  appears  from  the 
following  report  of  a  case : — 

Sturnsburgt  reports  an  interesting  case  of  spinal-cord  tumor  in  a  man  48 
years  old.  During  the  whole  course  of  the  disease  there  was  never  any  pain  or 
any  suggestion  of  an  irritative  lesion.  The  legs  showed  a  spastic  paresis  with  all 
the  signs  that  usually  accompany  such  a  condition — Babinski  phenomenon,  clonus, 
etc.  Sensation  was  from  the  beginning  much  involved,  so  that  the  localization  of 
the  tumor  was  made  possible  by  this  alone.  The  tumor  was  localized  at  the  tenth 
dorsal  segment,  and  it  was  found  at  that  place  and  removed  without  difficulty. 
The  author  draws  the  following  conclusions  from  this  experience:  In  the  presence 
of  symptoms  which  point  to  the  existence  of  a  pathological  process  in  the  spinal 
cord, — symptoms  furthermore  which  seem  to  indicate  that  the  original  location 
of  the  lesion  does  not  alter  but  that  the  lesion  itself  continues  to  grow, — we  are 
justified  in  suspecting  an  extramedullary  growth,  and  in  advocating  its  surgical 
removal  even  if  during  the  whole  course  of  the  disease  neither  pain  nor  irritative 
symptoms  are  present. 

Aside  from  pain  there  are  weakness  of  the  extremities,  disturbance  of  co- 
ordination, girdle  sensations,  respiratory  difficulty,  sphincter  disturbances, 
disturbances  of  the  temperature  sense  and  the  sense  of  touch,  tremors,  and  sen- 
sory disturbances  which  indicate  at  what  levels  in  the  spinal  canal  the  patho- 
logical process  is  active. 

Spinal  Localization. — Through  the  labors  and  investigations  of  Kocher, 
Wichmann,  McKenzie,  Sherrington,  Sieffer,  Reed,  Head,  Oppenheim,  Thorn- 
bum,  Starr,  and  others,  the  knowledge  of  the  segmental  distribution  of  the  pos- 
terior spinal  nerves  has  been  advanced  to  such  a  point  that  a  reasonably  accurate 
boundary  or  zone  is  recognized  for  the  peripheral  nerve  distribution.  For  in- 
stance, the  third,  fourth,  and  fifth  cervical  segments  give  origin  to  the  phrenic 
nerve;  at  the  fifth,  sixth,  and  seventh  cervical  segments  the  posterior  thoracic 
nerve  comes  off;  the  seventh  and  eighth  cervical  and  the  first  doreal  segments 

♦Presby.  Hosp.  Rep.,  Jan.,  1904,  vol.  vi. 
fDeut.  Zeit.  f.  Nervenhkd.,  Bd.  32,  Heft  2  and  3. 
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sive  origin  to  the  dilator  pupillte;  and  the  nervous  supply  of  tl;e  umbilicus  prob- 
ably originates  at  the  tenth  thoracic  segment.  In  like  manner  the  reflexes  of 
the  bladder  and  rectiun.  of  the  knee  jerk,  etc.,  will  doubtless  in  time  be  utilized 
in  determining  the  seats  of  certain  lesions  in  the  spinal  cord.  For  clinical  pur- 
poses the  sensor}^  localization  is  much  more  accurately  detennined  than  the 
motor  locaUzation.     (See  also  Vol.  I.,  page  .543.) 

According  to  Sherrington  the  area  of  skin  belonging  to  each  central  spinal 
nerve  root  overlaps  the  skin  areas — one  in  front  and  one  l^ehind — of  the  neigh- 
lx)ring  spinal  nerve  roots;  and  these  two  overlaps  are  termed  respectively  the 
anterior  overlap  and  the  posterior  overlap  of  the  sensor}-  root  field  or  area.  Harte 
says  that  the  science  of  spinal  localization  has  now  reached  such  a  degree  of  ac- 
curacy that  it  is  a  comparatively  easy  matter  to  determine,  by  the  locaUzing 
symptoms,  the  exact  portion  of  the  cord  involved.  In  practice,  however,  the 
correctness  of  this  statement  is  not  entirely  bonie  out  by  the  facts;  for,  in  cer- 
tain cases,  an  operation  is  perfoiTned  and  no  tumor  is  found  at  the  spot  where, 
according  to  the  sjTnptoms,  it  should  exist,  while,  at  a  subsequent  post-mortem 
examination,  it  is  discovered  that  the  growth  is  located  at  a  point  some  dis- 
tance above  the  upper  limit  of  the  operation.  It  may  be  that  this  confusion 
arises  from  the  overlapping  of  the  sensor\'  fields ;  and  it  may  also  be  due  to  the 
fact  that  there  is  no  known  method  by  which  the  extent  of  a  lesion  or  its  lines 
of  greatest  pressure  can  be  accurately  determined.  All  authorities  agree  that  a 
thorough  knowledge  of  the  topographical  anatomy  of  the  spinal  cord  is  necessary 
for  the  proper  recognition  and  localization  of  a  spinal  tumor.  It  is  necessary 
also  to  have  a  thorough  knowledge  of  the  fimctions  of  the  brain.  According 
to  Gushing,  it  is  especially  the  small  and  removable  spinal  tumoi-s  which  put 
one's  knowledge  of  localization  to  the  test.  Fortimately,  the  primary  growths 
are  usually  of  a  benign  nature  and  spring  from  the  meninges ;  they  are  suscept- 
ible of  being  enucleated,  and,  if  removed  early,  allow  of  complete  restoration  of 
function  to  the  cord.  These  meningeal  tumoi"s  are  by  no  means  rare,  and  the 
fact  that  a  larger  number  have  not  been  recorded  is  due  possibly  to  mistaken 
diagnoses.  According  to  the  same  authority,  explorations  have  been  lamentably 
rare  and  localization  has  too  often  been  incorrectly  made.  A  single  \dsit  to  the 
laborator}'  of  the  Queen's  Square  Hospital,  London,  and  a  view  of  the  tumors 
of  this  nature  which  are  there  preser\'ed,  enable  one  to  realize  how  frequently  in 
other  parts  of  the  world  they  must  have  been  overlooked.  {Bui.  Johns  Hop. 
Hosp.,  1905.) 

Dl\gnosis. — ^The  sjnnptoms  of  a  spinal-cord  tumor  depend  on  the  region  of 
the  cord  involved  as  well  as  upon  the  particular  segment.  As  each  segment  of 
the  spinal  cord  has  a  fairly  definite  peripheral  distribution  of  its  sensory  nerve 
fibres,  and  as  each  superimposed  group  of  segments  has  just  as  definite  a  peri- 
pheral motor-nerve  distribution,  it  is  possible  to  establish  by  careful  physical 
examination  the  location  of  the  tumor.  Spinal-root  sj-mptoms  consist  of  pain 
and  the  disturbance  of  the  normal  senson,"  respon.se  to  external  stimuli:  spinal- 
cord  symptoms  take  the  form  of  motor  paralysis,  sensor}'  paralysis,  rectal,  vesical, 
and  tendon-reflex  changes.     It  must  be  borne  in  mind  that  there  are  on  record 
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cases  in  which  pain  was  not  present,  as  well  as  cases  in  which  the  character  of 
the  pain  complained  of  seemed  to  be  of  an  hysterical  nature.  In  such  cases  the 
diagnosis  will  necessarily  remain  doubtful.  In  a  private  communication  from  Dr. 
S.  I.  Schwab,  the  following  report  of  a  case  is  given :-:- 

The  patient,  a  man  38  years  of-  age,  presented  symptoms  of  hysteria  and 
of  a  tumor  located  in  the  cervical"  part  of  the  cord.  The  hysterical  sensory 
changes  so  masked  the  sensory  disturbances  produced  by  the  cord  lesion  that  it 
was  impossible  to  interpret  them  except  upon  a  functional  basis.  In  this  case 
there  was  a  remarkable  variation  in  the  constancy  of  the  deep  reflexes,  and  there 
were  also  an  atypical  Babinski  reflex,  an  ankle  clonus,  and  a  remarkable  series  of 
extensor  contractures  in  all  extremities.  These  manifestations  were  typical  of 
hysteria  and  disappeared  readily  when  the  patient's  attention  was  taken  from 
them.  The  ankle  clonus  disappeared  entirely  at  intervals.  The  disturbances  in 
sensation  were  a  total  anaesthesia  in  both  arms,  extending  half-way  to  the  elbow 
(the  line  of  demarcation  was  bilaterally  exact  and  sharp),  and  a  zone  of  anaesthesia 
which  extended  around  the  chest  and  the  upper  boundary  line  of  which  ran  through 
the  tips  of  both  shoulders  behind  and  through  points  situated  at  about  the  same 
level  in  front.  In  consideration  of  all  these  facts  and  of  the  uncharacteristic 
location  of  the  pain,  a  diagnosis  of  hysteria  was  made.  At  the  autopsy,  an  endothe- 
lioma, the  size  of  a  pecan,  was  found  lying  outside  the  dura,  on  the  right  side,  at 
the  level  of  the  third  and  fourth  cervical  segments. 

The  pain  of  hepatic  colic,  of  pleurisy,  of  sciatica,  and  of  rheumatism,  may  at 
times  resemble  very  closely  that  caused  by  a  spinal  new-growth.  The  appearance 
of  herpes  zoster,  which  indicates  an  involvement  of  the  posterior  ganglion,  adds 
much  to  the  trouble  of  making  a  positive  diagnosis.  The  presence  of  Brown- 
Sequard  paralysis  has  been  frequently  noted  and  is  indicative,  in  a  general  way, 
of  a  unilaterally  located  tumor  involving  the  motor  tract  on  one  side  and  the 
sensory  tract  on  that  same  side,  but  causing  sensory  changes  on  the  other  side  by 
virtue  of  the  crossing  of  sensor}^  fibres.  All  the  objective  symptoms  may  vary, 
and  both  pain  and  temperature  sense  may  be  diminished;  the  reflexes  may  at 
times  be  plus  and  at  other  times  minus.  Munro  and  Oppenheim  have  both  ob- 
served the  presence  of  oedema,  and  the  latter  has  observed  retraction  of  the  um- 
bilicus. 

Tumors  involving  directly  the  anterior  portion  of  the  cord  are  extremely  rare, 
and  they  should  present  as  symptoms  motor  disturbance,  atrophies  of  the  mus- 
cles, and  trophic  changes. 

Hysteria,  neurasthenia,  and  neuralgia  should  be  considered  in  making  a 
diagnosis;  but  these  conditions  usually  present  characteristic  signs  and  yield 
to  treatment. 

Spinal  caries  in  its  early  stages  may  present  symptoms  that  closely  simulate 
those  of  tumor.  Observation,  however,  and  a  thorough  examination  of  the  sen- 
sory phenomena  will  make  the  differentiation  between  these  two  conditions  quite 
clear. 

Transverse  myelitis  often  presents  a  symptom-complex  so  very  similar  to  that 
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of  a  spinal  tumor  that  a  differential  diagnosis  between  the  two  is  impossible. 
Xoime*  reports  a  case  where  a  laminectomy  was  done  for  a  supposed  spinal 
tumor,  but  no  such  tumor  was  discovered.  Later  sections  of  the  spinal  cord 
showed  that  it  was  the  seat  of  multiple  sclerosis. 

Early  sjniiptoms  are  of  little  aid  in  establishing  a  diagnosis.  Only  after  the 
cord  has  been  involved — either  by  direct  invasion  or  by  the  pressure  exerted  by 
an  adjacent  growth — to  such  a  degree  as  to  furnish  well-marked  physical  signs,  is 
it  possible  to  make  a  diagnosis. 

It  is  not  possible  to  make  a  differential  diagnosis  between  intramedullary 
and  extramedullar}'  tumors,  as  there  are  no  sjinptoms  or  signs  which  will  enable 
one  to  determine  the  exact  relationship  of  the  growth  to  the  dura,  or  to  decide 
whether  it  is  intramedullarj^  or  extramedullar^'. 

In  the  majority  of  cases  so  far  reported  the  tumor  was  located  posteriorly  and 
to  the  right.  A  difference  in  the  spasticity  of  the  legs  or  a  predominance  of  the 
sensor}'  sj-mptoms  on  one  side  or  the  other  will  aid  in  establishing  the  location 
of  the  tumor  to  the  right  side  or  the  left  of  the  spinal  cord. 

Prognosis. — Putnam  and  Warren,  t  who  have  tabulated  thirty-six  cases, 
three  of  which  were  original,  reach  the  conclusion  that  surgical  inter\'ention 
does  no  good  in  the  majority  of  intraspinal  tumors.  In  twelve  cases  a  fatal 
termination  was  hastened  by  operation;  in  nine  cases  a  sUght  change  for  the 
better  was  noticed  after  oj^eration :  in  ten  cases  recover}'  took  place.  In  some 
of  the  cases  which  ultimately  resulted  fatally,  pain  was  reUeved  by  the  operation. 
Opi^enheim  J  gives  the  follo^x'ing  report  of  his  exi^erience  with  the  operative 
treatment  of  spinal-cord  tumors: — In  twelve  cases  in  which  he  made  a 
correct  diagnosis,  the  tumor  was  discovered  and  removed  entire.  In  six  of 
these  cases  the  operation  resulted  in  cure;  in  the  seventh,  the  result  was 
doubtful;  in  five  cases  the  patient  died,  but  these  particular  operations  were 
perfomied  a  long  time  ago. 

Harte,  in  1905,  submitted,  to  the  American  Surgical  Association,  a  tabulation 
of  ninety-two  cases  which  had  been  operated  upon ;  in  forty-thi-ee  of  these  the 
patient  died — a  mortality  of  forty-seven  per  cent.  If  we  omit  the  cases,  seven- 
teen in  number,  that  would  have  terminated  fatally  in  any  event  (operation  or 
no  operation),  the  surgical  mortality  is  reduced  to  twenty-six  per  cent.  Harte 
also  points  out  that  the  mortality  among  females  is  forty-five  per  cent  and  among 
males  fifty-seven  per  cent,  and  he  explains  this  by  calling  attention  to  the  fact 
that  sarcoma  is  found  one-third  oftener  among  males  than  among  females. 

Putnam,  Krauss,  and  Park  §  state  that,  in  ten,  i^erhaps  twelve,  of  the  oper- 
ations which  they  have  reported,  death  seemed  to  have  been  hastened  thereby, 
and  that,  in  nine  of  the  cases,  the  operation  seems  to  have  made  little  difference 
in  the  progress  of  the  disease.  The  jDercentages  of  recoveries  in  Brums'  and 
Lloyd's  collections  of  cases  are  practically  the  same,  being  thirty  per  cent  in  the 

*Monat.  f.  Psjch.  u.  Xeur..  Nov.,  1907. 
t  Am.  Jour.  Med.  Sci.,  Oct..  1899. 
t  Monatsch.  f.  Psych,  u.  Neurol..  Nov.,  1907. 
§  Am.  Jour,  of  Med.  Sci.,  Jan..  1903. 
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former  and  31.37  per  cent  in  the  latter.  In  the  collection  of  cases  made 
by  Putnam  and  Warren  the  percentage  of  recoveries  is  lower,  being  21.3 
per  cent,  while  the  percentage  of  improvement  is  also  21.3  per  cent.  It 
should  be  stated  that  no  case  has  yet  been  reported  where  recovery  has 
followed  the  removal  of  an  intramedullary  tumor;  neither  has  a  tumor  been 
successfully  removed  from  the  ventral  side  of  the  cord.  As  a  general  rule, 
the  higher  up  in  the  cord  the  tumor  is  situated  the  less  is  the  chance 
of  its  being  removed  successfully  and  of  the  cord  regaining  its  conductivity 
if  it  has  undergone  compression. 

Treatment. — When  a  reasonable  number  of  the  symptoms  of  spinal-cord 
tumors  are  present,  the  surgeon  is  fully  justified  in  operating  upon  the  region 
which  the  clinical  phenomena  indicate  to  be  the  seat  of  the  disease.  The  treat- 
ment of  spinal  tumors  is  purely  surgical,  and  the  cases  may  be  divided  into  those 
which  are  operable,  those  which  are  inoperable,  and  those  in  regard  to  which 
the  outcome  of  surgical  intervention  is  doubtful.  In  the  first  class  may  be 
included  all  cases  of  non-malignant  growths  (either  extradural  or  intradural) 
which  can  be  removed  without  encroaching  upon  or  opening  the  medullary  sub- 
stance of  the  cord.  To  the  inoperable  cases  belong  the  malignant  growths  which 
involve  the  cord  proper  or  its  membrane,  and  which  are  of  primary  or  secondary 
origin;  also  those  growths  which  spring  from  the  spinal  arch  and  involve  the 
cord  by  direct  extension.  To  the  third  class  belong  many  cases  which  may  be 
relieved  by  laminectomy,  by  division  of  nerve  roots,  or  by  division  of  the  cord 
itself,  as  advised  by  Gushing.  He  reports  a  case  where  this  operation  was  done  as 
a  palliative  measure,  the  patient  and  her  husband  both  recognizing  the  fact  that 
the  excessive  severity  of  the  pain  had  been  considerably  lessened  as  a  result  of  the 
operation.  In  all  cases  of  spinal  tumor  where  the  disease  has  not  involved  too 
extensively  the  surrounding  parts,  laminectomy  should  be  done  at  the  very  earliest 
possible  moment,  for  the  conditions  in  these  cases  are  such  that  a  destruction 
of  the  cord  from  pressure,  which  increases  pari  passu  with  the  growth  of  the  tumor, 
is  imminent.  When  for  any  reason  a  laminectomy  cannot  be  done  for  the  pur- 
pose of  relieving  the  intense  suffering,  a  division  of  the  roots  of  the  sensory  nerves 
at  or  near  their  exit  from  the  spinal  canal  should  be  made.  Gushing  reports  a 
case  where  the  patient,  whose  spinal  cord  had  been  invaded  by  some  form  of  new- 
growth,  was  almost  entirely  relieved  of  his  suffering  by  a  laminectomy  and  the 
removal  of  as  much  of  the  growth  as  was  accessible.  Putnam  and  Elliott  show 
that  an  operation,  even  when  it  does  not  cure,  often  alleviates  the  extreme  suf- 
fering which  these  tumors  entail.  When  the  lower  part  of  the  cord  is  involved, 
we  are  justified  in  dividing  the  cord  above  the  seat  of  the  lesion  and  (according 
to  Putnam  and  Elliott)  in  dividing  the  nerve  roots  also.  While  the  operation  of 
laminectomy  for  the  removal  of  spinal  tumors  has  not  yielded,  up  to  the  present 
time,  very  flattering  results,  this  lack  of  success  is  due  in  some  degree  to  the  fact 
that,  as  in  the  case  of  tumors  of  the  brain,  the  patients  thus  affected  do  not  come 
under  the  care  of  the  surgeon  until  the  disease  has  extended  beyond  the  stage 
when  good  results  may  with  reason  be  expected.  As  this  subject,  however,  be- 
comes better  understood  earlier  diagnoses  will  follow;  and,  besides,  the  patient 
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and  the  patient's  friends  will  in  time  come  to  recognize  the  fact  that  surgery 
alone  affords  some  chance  of  relief  or  cure. 

Williamson*  has  tabulated  fifty-one  cases  of  extradural  and  intradural  spinal 
tumors,  all  of  which  were  successfully  removed  by  operation.  Were  it  not  for 
the  large  amount  of  space  which  this  carefully  made  analysis  occupies,  I  should 
be  glad  to  reproduce  it  here. 

After  the  diagnosis  of  tumor  of  the  cord  has  been  made,  in  any  given  case,  the 
question  next  arises.  WTiat  is  the  surgeon's  duty?     Is  he  to  operate  at  once  on 
every  case ;  or  is  he  to  wait  for  con- 
firmator}^  symptoms,  such  as  signs 
of   degeneration   or    extension   of 
paralyses?     Before  these  questions 
can  be  properly  answered  it  wiU  be 
necessary  to  consider  other  aspects 
of  the  problem — as,  for  example, 
the  dangers  of  an  operation,  the 
probabiHty  of  the  tumor  being  re- 
movable, and  whether,  if  it  should 
be  found  not  to  be  removable,  the 
patient  would  derive  a  measure  of 
relief  from  a  palliative  operation. 
The  longer  operative  interference 
is   postponed,   the   fewer   become 
the  chances  of  the   patient's   re- 
cover}'.     Then,   in  addition,   the 
possibility  that  a  tumor  is  syphi- 
litic must  be  considered.     The  em- 
ployment of  antisyphilitic    treat- 
ment has,  in  the  past,  been  the 
cause  of  much  delay,  and  is  re- 
sponsible   for   many   of   the    bad 
results  which  follow  operation.     It 
is   self-e\-ident    that   the   surgeon 
must  have  a   fairly  definite  idea 
of  the  location  of  the  lesion  before 
he  attempts  operation,  and  he  must 
also  give  due  weight  to  the  fact  that  in  these  cases  the  tendency  in  the  past 
has  been  to  operate  at  a  spot  considerably  lower  than  the  one  where  the  lesion 
is  subsefjuently  found  to  exist.     If,  therefore,  he  fails  to  discover  the  tumor  at 
the  spot  where  he  expected  to  find  it,  he  should  not  hesitate  to  push  the  explora- 
tion in  an  upward  direction.     Failure  to  adopt  this  course  has,  in  several  in- 
stances, resulted  in  the  discovery  of  the  tumor,  after  death,  at  a  point  only  a 
short  di.^tance  above  the  upper  limit  of  the  field  of  operation. 


Fig.  371.— Bickham's  Osteoplastic  Flap  Reflected 
Upward,  Dura  Incised  and  Retracted,  and  Cord 
Exposed.     (Annals  of  Surgery,  1905,  p.  388.) 


*  Williamson:   "Diseases  of  the  Spinal  Cord,"  London,  1908. 
VOL.  VI. — 32 
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Operative  Technique. — Laminectomy. — ^The  late  Dr.  McCosh*  gives  the  follow- 
ing general  suggestions  in  regard  to  spinal  surgery:  "  (1)  The  incision  should  be 
made  as  high  as  possible.  The  main  reason  for  this  is  that  the  nutrition  of  the 
soft  parts  below  the  seat  of  the  lesion  may  be  impaired  because  of  destruction 
of  the  nutritive  cells  in  the  cord.  Another  reason  of  less  moment  is  that  the 
lesion  has  been  found  above  rather  than  below  the  point  of  its  location  in  the 
majority  of  instances. 

"  (2)  The  operation  should  be  done  rapidly.  But  few  vessels  need  the  applica- 
tion of  artery  clamps  and  still  fewer  that  of  ligatures.     If  a  bold  incision  be  made, 

the  bleeding  will  not  be  great 
and  can  be  controlled  by  the 
use  of  gauze  pads  held  down 
by  broad  retractors.  At  times 
it  may  be  necessary  to  pack 
one  side  or  end  of  the  wound 
with  sponges  and,  while  these 
remain  for  a  minute  or  two, 
the  operator  can  work  at  some 
other  part  of  the  wound. 

"  (3)  Ample  space  should 
be  afforded  for  proper  exam- 
ination of  the  cord.  For  this 
purpose  the  removal  of  at  least 
three  laminae  is  generally  nec- 
essary. Of  course,  in"  cases 
of  fracture,  bullet  or  stab 
wounds  of  the  cord,  the  re- 
moval of  one  or  two  laminae 
may  suffice;  but,  at  least  in 
cases  of  tumor,  one  should  be 
careful  not  to  be  hampered  by 
too  small  an  opening. 

"  (4)  Support  of  the  spinal 
column,  after  operation,  by 
means  of  braces  or  plaster-of- 
Paris  jackets  has  not  seemed  to  me  necessary;  indeed,  as  it  appears  to  me,  it 
adds  only  to  the  discomfort  of  the  patient.  An  experience  of  nearly  twenty 
laminectomies  has  convinced  me  that  it  is  generally  useless." 

There  arc  two  methods  of  operating  for  exposure  of  the  spinal  cord. 
(1)  First  Method. — In  this  method  a  vertical  incision  is  made  through  the 
skin  down  to  the  tips  of  the  spinous  processes  and  then  the  muscles  attached 
to  these  are  divided  and  separated  from  the  bone  until  the  arch  of  the 
vertebral  column  is  well  exposed.  Afterward  the  spines  and  lamina'  are 
removed  by  bone  forceps,  and  no  effort  is  made  to  save  the  fragments  for 

*  Jour.  Amer.  Med.  Assoc,  Aug.  31st,  1901. 


Fig.  372. — Urban's  Osteoplastic  Resection,     (von  Berg- 
mann,    Bruns,    Mikulicz,    and    Murphy:     "Handbuch   der 

Chirurgie.") 
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replacement  at  the  close  of  the  operation.  Many  ingenious  instruments  have 
been  devised  for  the  puipose  of  cutting  through  the  posterior  bony  arch  of  the 
spine.  Saws,  both  hand  and  electrical,  have  been  employed.  These  instru- 
ments, although  they  hasten  the  completion  of  the  operation,  are  accompanied 
by  the  dangers  which  speedy  operating  entails.  Most  surgeons  find  the  rongeur 
forceps  well  adapted  to  the  needs  of  this  operation,  both  as  regards  its  capacity 
for  accomplishing  speedy  results  and  as  regards  the  safety  with  which  it  may  be 
used. 

(2)  Second  Method. — ^The  second  method  of  exposing  the  spinal  cord  is  by 
making  what  is  called  an  osteoplastic  flap  (Figs.  371  and  372) — i.e.,  a  flap  which 
consists  of  skin,  muscles,  and  the  arches  of  the  vertebne.  If  single,  the  flap 
remains  attached  to  a  hinge  situated  at  one  or  the  other  side  or  at  the  end; 
but,  if  the  flap  is  double,  the  hinge  is  placed  in  the  middle.  The  advantage  of 
this  method  is  that  the  flap  of  bone  may  be  replaced,  thus  rendering  it  possible 


Fig.  373. — Instmments  Used   in   Laminectomy.     (From  Murphy:     "Neurological    Surgerj',"   in 
Surg.,  Gyn.,  and  ObsL,  April,   1907.) 

for  the  bony  arch  to  be  completely  restored.  Its  disadvantages  are  that  it  con- 
sumes more  time,  that  it  is  more  bloody,  that  it  gives  less  satisfactoiy  access  to  the 
cord,  and  that  it  causes  irritation  to  the  nerve  roots  through  the  pressure  pro- 
duced by  callus  or  imperfect  adaptation  of  the  bony  surfaces.  Laminectomy 
in  the  cervical,  and  perhaps  also  in  the  lumbar  region,  is  more  difficult  to  perform 
than  in  the  dorsal  region  of  the  spine,  as  in  this  latter  region  the  spine  is  convex 
posteriorly  (kyphotic).  Sherman*  states  that  he  asked  the  opinion  of  the  fol- 
lowing men  (Bevan,  Binnie,  Willard.  Gushing,  Bloodgood,  Munro,  Moore,  Mc- 
Aithur,  Bradford,  McCosh,  Richardson,  Gibney,  and  Abbe),  whose  names  have 
been  associated  with  spinal  surgery,  regarding  the  choice  between  plain  laminec- 

*  Jour.  Am.  Med.  Assoc,  March  7th,  1907. 
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tomy  and  the  osteoplastic  operation.  The  replies  which  they  gave  were  unan- 
imously in  favor  of  simple  laminectomy,  unassociated  with  any  osteoplastic 
procedures.  They  expressed  some  difference  of  opinion,  however,  as  to  the 
choice  of  instruments  for  cutting  the  laminse,  some  preferring  the  chisel,  while 
others  favored  the  forceps  or  rongeurs.     (Fig.  373.) 

Cushing  has  added  an  important  fact  to  our  knowledge  of  this  subject,  in 
reporting  that,  on  doing  a  second  laminectomy  on  a  patient  upon  whom  he  had 

already  performed  the  same  operation  one 
year  previously,  he  discovered  that  new 
arches  had  already  formed  from  the  con- 
served periosteum. 

Spinal  Cysts. — Cysts  which  cause  spi- 
nal compression  are,  as  a  rule,  external 
to  the  dura  mater.  They  develop  in  the 
adipose  tissue  which  lies  between  the  dura 
mater  and  the  bone  of  the  vertebral 
arches.  They  are  always  unilocular  and 
vary  in  size  from  a  pea  to  a  walnut.  At 
times  they  may  be  numerous.  The  simple 
non-parasitic  cysts  are  exceedingly  rare. 
Parasitic  cysts  are  usually  hydatids  or 
cysticerci.  The  symptoms  produced  by 
cysts  are  those  of  meningeal  tumor,  that 
is,  of  compression  myelitis. 

The  only  treatment  that  is  of  any  ser- 
vice is  the  performance  of  laminectomy 
and  the  excision  of  the  cyst  or  cysts. 


VI.  TUMORS  AND  DISEASES  OF 

THE  CAUDA  EQUINA  AND 

CONUS   TERMINALIS. 

Tumors  of  the  Cauda  Equina. — The 

new-growths  which  involve  the  cauda 
equina  are  evidenced  as  a  rule  by  severe 
pain  in  the  region  of  the  sacrum,  the 
bladder,  and  the  rectum,  and  especially 
by  pain  along  the  course  of  the  sciatic 
nerves — bilateral  sciatica.  The  muscles 
supplied  by  the  sacral  plexus  may  be- 
come paralyzed,  showing  marked  atrophies  and  even  the  reaction  of  degenera- 
tion. At  times  the  bladder  and  rectum  may  be  paralyzed.  An  anaesthesia  may 
develop  in  the  distribution  of  the  sciatic  plexus,  and  the  plantar  reflexes  and 
tendo  Achillis  reflexes  may  be  absent.    The  knee  jerks,  however,  are  generally 


Fig.  374. — Tumor  of  the  Cauda  Equina  and 
Anterior  Crural  Nerve.  (From  Bland-Sutton: 
"Tumors,  Innocent  and  Malignant.") 
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present.  Spiller*  says  that,  in  making  a  diagnosis  in  these  cases',  it  will  be  neces- 
sary to  rule  out  hysteria,  multiple  neuritis  confined  to  the  lower  limbs,  intra- 
pelvic  tumor,  tumor  or  caries  of  the  lumbar  vertebra*  or  sacrum,  lesions  within 
the  vertebral  canal  but  external  to  the  dura,  and  tumor  or  other  lesion  of  the 
conus  terminahs.  The  diagnosis,  as  a  rule,  can  be  made  only  ^ith  the  aid  of  the 
neurologist.  It  may  be  said,  however,  that  bilateral  sciatica  is  usually  indica- 
tive of  tumor.  In  tumor  of  the  cauda  equina,  the  pain  is  often  unilateral  at  first, 
but  it  soon  becomes  bilateral. 

The  treatment  of  a  tumor  of  the  cauda  ec|uina  consists  in  excising  the  new- 
growth  after  a  careful  diagnosis  has  ruled  out  the  possibilities  above-mentioned. 
The  prognosis  for  operation  is  not  good,  and  in  some  cases  it  is  advisable  to  cut 
the  posterior  roots  in  order  to  relieve  pain. 

Disease  and  Injuries  of  the  Cauda  Equina. — The  cauda  equina  may  also 
be  the  seat  of  syphilitic  gimima,  of  meningitis,  or  of  abscess  from  tuberculous 
bone  disease.  It  may  be  injured,  as  by  fracture  or  dislocation  of  vertebne,  by  a 
bullet  wound  or  by  a  wound  inflicted  by  a  penetrating  weapon.  The  chief 
sj-mptoms  are  paralysis  of  the  leg  muscles  supplied  by  the  sacral  plexus,  paraly- 
sis of  the  bladder  and  rectum,  pain  in  one  or  both  sciatic  nen'es.  ana?sthesia 
of  mucous  membranes  of  bladder,  urethra,  and  rectum,  and  anaesthesia  in  the 
distribution  of  the  sacral  plexus.  The  treatment  of  these  diseases  or  injuries 
consists  of  operation  to  relieve  pressure  or  supply  drainage.  Cutting  of  the 
nerve  roots  to  relieve  excessive  pain  is  also  sometimes  required. 

Diseases  and  Wounds  of  the  Conus  Terminalis. — The  extreme  end  of  the 
spinal  cord  is  known  as  the  conus  teraiinalis  or  conus  medullaris.  It  lies  behind 
the  body  of  the  second  lumbar  vertebra,  and  is  so  placed  that  a  knife  passed  be- 
tween the  first  and  second  lumbar  vertebi"a^  would  cut  the  base  of  the  conus 
teraiinalis.  From  it  arise  the  ner\'e  supplies  of  the  rectum,  perineum,  urethra, 
and  bladder.  Its  chief  pathological  lesion  is  that  due  to  trauma,  which  sets  up 
a  traumatic  myelitis. 

The  diagnosis  of  affections  of  the  conus,  as  differentiated  from  those  of  the 
cauda  equina,  is  difficult,  as  there  are  many  symptoms  which  are  common  to  both. 
The  sudden  onset  of  symptoms  after  an  injury  to  this  part  of  the  spinal  cord, 
points  to  lesion  of  the  conus.  The  treatment  of  injuries  here  sustained  con- 
sists of  rest  and  protection  of  the  injured  part,  or  surgical  intervention. 

*  Spiller,  W.  G.,  in  Am.  Jour.  Med.  Sci.,  March,  1908. 


SURGICAL   DISEASES    AND  WOUNDS  OF  THE 
FEMALE  BREAST. 

By  HARVEY  G.  MUDD,  M.D.,  St.  Louis,  Missouri. 


I.  ANATOMY  AND  PHYSIOLOGY  OF  THE  FEMALE  BREAST. 

The  breast,  genetically  an  aggregation  of  highly  specialized  sebaceous  glands, 
is  developed  from  the  external  germinal  layer  by  an  ingrowing  of  the  rete  Mal- 
pighii  into  the  cutis  vera  in  early  foetal  life.  At  birth  we  find  already  formed  a 
cluster  of  tubes,  fifteen  to  thirty,  with  club-  or  flask-shaped  ends  radiating  from 
the  common  point  of  ingrowth,  and  held  together  by  a  network  of  areolar  and 
connective  tissue  enclosing  considerable  fat  in  its  meshes.  The  fully  formed 
mamma  is  made  up  of  from  ten  to  twenty  lobes  representing  as  many  compound 
racemose  glands,  each  pyramidal  in  shape,  with  ducts  converging  toward  the 
nipple;  the  whole  embedded  in  a  stroma  of  connective  tissue. 

The  nipple  is  ordinarily  raised  somewhat  above  the  surface  of  the  breast  and 
is  covered,  as  is  its  areola,  by  a  very  delicate  skin.  It  receives  the  milk  ducts, 
generally  from  fifteen  to  twenty  in  number,  which  empty  into  it  by  very  fine 
openings.  The  areola  presents  numerous  sebaceous  glands,  which  become  con- 
spicuously prominent  during  pregnancy  and  lactation — tubercles  of  Montgomery. 
The  nipple  and  areola  contain  also  numerous  bundles  of  unstriped  muscle  fibres, 
both  radiating  and  circular;  w^hen  irritated  these  fibres  contract,  making  the 
nipple  firmer  and  more  prominent. 

The  mammary  gland  lies  within  the  superficial  fascia,  which  divides  into  two 
layers  for  its  reception.  It  rests  upon  the  pectoral  fascia,  to  which  it  is  loosely 
connected  by  processes  of  connective  tissue.  Beneath  the  gland  is  found  a 
varying  amount  of  fat,  which  in  some  cases  may  make  up  a  great  part  of  the 
entire  prominence  of  the  breast.  The  anterior  fascial  layer  is  intimately  con- 
nected with  the  overlying  skin  by  connective-tissue  bundles,  and  it  sends  also 
numerous  fibrous  prolongations  into  the  stroma  of  the  gland — ligamenta  sus- 
pensoria  of  Sir  Astley  Cooper. 

Until  puberty  the  breasts  develop  alike  in  both  sexes,  and  there  is  but  little 
difference  in  the  external  appearance.  In  the  male  the  development  of  the 
breasts  ceases  at  puberty,  and  after  the  age  of  thirty  they  undergo  retrogressive 
changes.  In  the  female  there  is  marked  increase  of  growth  at  this  epoch,  al- 
though comparatively  few  new  acini  are  developed,  and  those  mainly  at  the  ends 
of  the  ducts  and  lateral  tubes. 

Studying  the  changes  in  the  female  breast  at  puberty,  J.  Collins  Warren  has 
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observ^ed  the  development  of  a  hyaline  connective-tissue  stroma  along  the  course 
of  and  surrounding  the  ducts  and  tubes, — a  stroma  which  is  both  more  trans- 
parent and  richer  in  nuclei  than  the  fully  developed  connective-tissue  stroma 
of  the  gland.  New  acini  are  developed  in  this  stroma  by  a  lateral  budding  of 
little  processes  of  epithelial  cells,  at  first  solid  and  later  showing  cavities  as  in 
the  fully  fomied  glandular  structure.  The  investigation  «heds  new  light  on  the 
question  of  the  origin  of  neoplasms  of  the  breast. 

The  enlargement  of  the  breasts  at  the  period  of  the  appearance  of  the  menses 
is  due  not  only  to  increase  of  the  glandular  structures,  but  in  part  also  to  the 
formation  of  a  cushion  of  fat  under  the  skin,  adding  smoothness  and  rotundity 
to  the  virgin  breast.  During  pregnancy  and  lactation  the  breasts  increase 
enormously  in  size  through  the  development  of  a  large  amount  of  new  gland 
tissue,  the  areola  loses  its  pink  color  and  becomes  darkly  pigmented,  and  the 
cutaneous  glands  of  the  areola  take  on  a  notably  increased  prominence.  Early 
in  lactation  there  is  sometimes  considerable  enlargement  of  the  related  lymph 
nodes.  During  lactation  the  mamman,-  gland  reaches  the  height  of  physiological 
increase.  After  lactation  is  ended  the  acini  collapse,  the  breasts  become  flaccid, 
sometimes  even  i^endulous,  and  the  smooth  plumpness  of  the  virgin  breast  is 
superseded  by  a  granular  or  lobulated  condition  of  the  organ.  After  the  period 
of  full  maturity  comes  the  stage  of  retrogression,  most  marked  at  the  time  of  the 
menopause;  the  acini  undergo  atrophy,  the  glandular  epithelium  disapjjears, 
and  only  the  ducts  remain.  As  the  gland  structures  disappear,  their  place  is 
taken  by  connective  tissue  and  fat,  which  in  old  women  make  up  almost  the 
entire  volume  of  the  breasts. 

The  fully  developed  breast  extends  from  the  third  to  the  sixth  or  seventh  rib 
and  from  the  margin  of  the  sternum  to  the  anterior  border  of  the  axilla.  Its 
general  fonn  is  that  of  a  hemisphere  obscurely  triangular  at  the  base,  where  it 
spreads  out  a  little  in  an  upward  and  inward  direction  toward  the  sternum,  and 
above  and  below  outwardly  toward  the  axillary-  border.  Not  infrequently 
string-like  processes  or  cusps  reach  out  to  variable  distances  in  different  directions, 
as  toward  the  sternum  and  toward  the  axilla.  The  extreme  upper  and  outer 
portion,  extending  along  the  pectoralis  major  muscle  in  the  direction  of  the 
axilla,  is  closely  associated  with  the  axillary  lymph  nodes  and  sometimes  con- 
nected but  slightly  with  the  main  body  of  the  gland. 

Processes  of  gland  tissue  may  extend  also  along  the  suspensory  ligaments 
of  Cooper;  and  Heidenhain  has  found  connective-tissue  projections  which  con- 
tain glandular  epithelium  and  extend  into  the  septa  between  the  larger  divisions 
of  the  pectoralis  major.  The  mammar\'  gland,  as  Oelsner  has  pointed  out,  is 
sharply  outlined  below;  the  skin  being  here  connected  with  the  underlying  struc- 
tures by  short,  firm  bands  of  connective  tissue  with  very  little  fat. 

Vascular  Supply.— The  arterial  supply  of  the  breast  is  derived  mainly  from 
the  subclavian  and  axillary  arteries,  the  outer  and  lower  portions  receiving  also 
branches  from  the  long  thoracic.  The  internal  mammary  sends  perforating 
branches  to  the  gland  through  the  second,  third,  and  fourth  intercostal  spaces, 
and  small  branches  are  distributed  to  it  from  the  aortic  intercostals,  from  the 
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acromio-thoracic,  from  the  superior  thoracic,  and,  through  its  free  anastomosis 
with  the  internal  mammary,  from  the  deep  epigastric  artery. 

The  venous  return  from  the  mamma  is  by  vense  comites  of  the  several  arteries, 
and  mainly  by  the  way  of  the  internal  mammary  and  long  thoracic  veins.  The 
subcutaneous  veins  are  large ;  some  passing  over  the  clavicle  to  terminate  in  the 
external  jugular,  othws  emptying ,  into  the  cephalic  and  axillary  veins.  The 
subcutaneous  veins  anastomose  very  freely,  and  often  form  a  circle  beneath  the 
areola — circulus  venosus  of  Haller — by  which  the  blood  is  returned  from  the 
nipple. 

Nervous  Supply. — The  breast  receives  filaments  from  the  sympathetic,  and 
from  the  perforating  branches  of  the  intercostal  nerves.    The  nerve  supply  of 

the  integument  of  the  breast 
is  derived  from  the  supra- 
clavicular nerve  and  from 
the  lateral  and  perforating 
branches  of  the  second,  third, 
:-  fourth,  fifth,  and  sixth  inter- 

c --^  costal  nerves.     The  connec- 

tion of  the  lateral  cutaneous 
twig  of  the  second  intercostal 
(intercosto-humeral)  with  the 
lesser  internal  cutaneous 
nerve — nerve  of  Wrisberg — 
is  important,  as  explaining 
the  severe  pain  which  often 
extends  down  the  arm  in 
many  cases  of  mammary 
cancer.  Other  extensive  nerve 
communications  similarly  ex- 
plain the  widespread  pains 
so  common  in  mammary 
growths.  Severe  "neural- 
gic" pains,  referred  to  the 
mamma  and  pectoral  region, 
may  originate  also  from  irri- 
tation of  nerve  trunks  or 
roots  not  immediately  connected  with  the  breast — as,  for  instance,  in  caries 
of  the  vertebrae,  intrathoracic  growths,  malignant  disease  of  the  oesophagus  or 
stomach,  etc. 

Lymphatics.— The  distribution  of  the  subcutaneous  lymphatics  at  the 
periphery  of  the  breast  is  the  same  as  beneath  the  adjoining  skin  of  the  anterior 
thoracic  wall,  the  finer  ducts  terminating  in  collecting  trunks  which  carry  the 
lymph  to  the  nodes  in  the  axilla.  (Fig.  375.)  Over  the  central  portion  of  the 
breast  the  subcutaneous  lymphatics  form  a  fine  network,  from  which  numerous 
small  trunks  pass  at  once  into  a  plexus  of  larger  lymph  vessels  under  the  nipple 


Fig.  375, — Superficial  Lymphatics  (Injected)  of  Nipple  and 
Areola.  (From  Sapped'.)  a,  lATnphatic  network  of  the  skin 
covering  the  nipple ;  b,  b,  lynipliatic  network  of  the  .skin  cover- 
ing the  areola;  c,  c,  lymphatic  network  of  the  skin  about 
the  areola.  The  illustration  shows  that  the  lymphatic  net- 
work of  the  skin  of  the  nipple  and  areola  is  very  highly  de- 
veloped and  that,  beyond  the  skin  covering  the  central  portion 
of  the  breast,  the  lymphatic  network  is  progressively  less  well 
developed. 
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and  areola— the  subareolar  plexus  of  Sappey.  (Fig.  376.)  The  greater  num- 
ber of  the  tiiinks  from  the  manmiar)-  gland  terminate  also  in  this  subareolar 
plexus. 

The  lymphatics  of  the  mammar\'  gland  proper  ramify  on  the  surface  of  the 
glandular  lobules  and  galactiferous  ducts,  the  collecting  lymph  channels  passing 
between  the  ducts  to  become  merged  in  the  subareolar  plexus.  From  this  plexus 
usually  run  two  large  trimks.  the  one  to  the  inner  and  the  other  to  the  outer  side. 
These  receive  other  trunks,  from  the  superior  and  inferior  portions  of  the  gland. 


Fig.  376.— LT,-mphatics  of  the  Female  Breast.  (From  Sappey.)  1,  1,  Lj-mphatic  network  of 
the  anterior  surface  of  the  mammary  gland;  2,  2.  lobuies  of  the  mammary  gland,  .the  peripheral  hin- 
phatic  network  of  which  has  not  been  injected,  in  order  to  render  more  prominent  the  circumlobular 
network  which  surrounds  the  lobules;  3,3,  trunks  which  arise  from  the  upper  and  lower  portions 
of  the  mamman.'  gland:  4,  4,  lymphatic  plexus  under  the  areola;  5,  h-mphatic  vessel  which  arises 
from  the  internal  part  of  this  plexus  and  which  takes  a  semicircular  course  to  reach  the  axilla;  6, 
another  vessel  arising  from  the  outer  part  of  the  same  plexus  and  running  directly  outward;  7,  Kth- 
phatic  vessel  arising  from  the  lower  part  of  the  gland  and  uniting  with  the  preceding  to  form  one  of  the 
two  trunks  into  which  all  the  other  vessels  empty ;  8, 8,  vessels  arising  from  the  internal  part  of  the  sub- 
areolar plexus  and  from  the  upper  portion  of  the  breast  converging  to  form  the  second  of  the  two  trunks 
which  empty  into  the  axillarj-  h-mph  nodes. 


and  terminate  in  the  axillary'  lymph  nodes.  Certain  accessor}'  channels  are 
sometimes  present.  In  thirty  subjects  injected  by  Grossman,  such  an  accessory 
channel  was  found  three  times;  he  describes  it  as  passing  out  from  the  posterior 
surface  of  the  mamma,  perforating  the  pectoralis  major,  and  continuing  between 
this  muscle  and  the  pectoralis  minor  to  the  subclavian  group  of  lymph  nodes. 
A  more  important  accessor}^  channel,  described  by  Stiles.  Gerota,  Foirier,  Oelsner, 
and  others,  is  formed  by  trunks  emerging  from  the  inner  side  of  the  breast  along 
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the  track  of  the  arterioles  given  off  by  the  internal  mammary  artery  and  per- 
forating the  pectoralis  major  and  intercostal  muscles  to  terminate  in  the  nodes 
of  the  anterior  mediastinum.  Cross-anastomoses  of  the  lymphatics  along  the 
median  line  make  it  possible  for  the  lymph  from  one  side  to  find  its  way  to  the 
nodes  of  the  opposite  side  of  the  body.  Furthermore,  some  of  the  lower  cervical 
nodes  receive  lymphatics  from  the  axilla  and,  to  some  extent,  from  the  skin  over 
the  breast. 

A  brief  summary  of  the  arrangement  of  the  axillary  lymph  nodes  is  necessary 
for  a  clear  understanding  of  the  subject  of  carcinoma  of  the  breast.  In  general, 
the  axillary  nodes  receive  the  lymphatic  vessels  draining  the  skin  of  the  upper 
part  of  the  trunk  and  the  upper  extremity,  the  derivatives  of  the  skin  including 
the  breast,  and  the  subjacent  muscles.  The  axillary  nodes  as  described  by 
Poirier,  Cuneo,  and  Delamere  are  arranged  in  several  chains  which  converge 
toward  the  apex  of  the  axillary  space.  At  the  base  of  the  axilla  we  recognize 
(1)  a  humeral  chain  extending  along  the  external  wall  in  the  track  of  the  great 
blood-vessels,  (2)  a  thoracic  chain  accompanying  the  external  mammary  artery 
(longer  external  thoracic)  along  the  internal  wall,  and  (3)  a  scapular  chain,  ac- 
companying the  subscapular  artery  along  the  posterior  wall.  Between  these 
chains  is  a  group  of  nodes,  the  central  group,  connected  with  all  three  chains 
by  numerous  anastomoses.  Of  the  several  chains  the  scapular  becomes  merged 
in  the  humeral,  and  this  in  turn  blends  with  the  thoracic  chain  to  form  the  sub- 
clavicular group  which  lies  at  the  apex  of  the  axillary  space  near  the  point  where 
the  axillary  vein  passes  under  the  clavicle  and  just  above  the  upper  border  of 
the  pectoralis  minor  muscle.  The  nodes  of  the  humeral  chain  receive  afferent 
vessels  from  the  superficial  and  deep  lymphatics  of  the  arm.  Those  of  the 
thoracic  chain  receive  the  lymphatics  of  the  skin  and  subjacent  muscles  of  the 
anterior  and  lateral  regions  of  the  thorax,  and  the  lymphatics  of  the  breast. 
Those  of  the  scapular  chain  receive  the  lymphatics  of  the  integument  and  sub- 
jacent muscles  of  the  lower  part  of  the  neck  and  of  the  posterior  and  dorsal 
scapular  region.  The  central  group  is  in  communication  on  the  one  hand  with 
the  humeral,  thoracic,  and  scapular  chain,  and  on  the  other  with  the  subclavic- 
ular group.  The  subclavicular  group  receives  few  or  no  direct  efferent  lym- 
phatics, but  it  gathers  in  almost  all  the  efferent  trunks  from  the  axillary  lymph 
nodes  collectively.  The  efferents  from  the  subclavicular  group  form  in  turn 
a  plexus,  the  infraclavicular  plexus,  whose  efferents  unite  to  form  the  subclavian 
trunk,  which  empties  into  the  subclavian  vein  near  its  junction  with  the  in- 
ternal jugular.  It  must  be  borne  in  mind,  however,  as  pointed  out  by  Poirier, 
Cuneo,  and  Delamere,  that  the  arrangement  of  the  lymphatics  is  very  complex ; 
and  that  any  description  of  the  various  groups  of  nodes  and  their  connections 
is  necessarily  more  or  less  dogmatic,  and  is  subject  to  numerous  variations  and 
exceptions  in  individual  cases. 
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II.  DISEASES  AND  WOUNDS  OF  THE  FEMALE  BRE.AST. 

Affections  of  the  Nipple  and  Areola. — The  thin  and  delicate  skin  of  the  nipple 
and  areola  is  easily  damaged  by  mechanical  irritation,  as  in  suckling  an  infant. 
Fissures  of  the  nipple  are  extremely  painful,  the  intense  smarting  when  the  child 
is  put  to  the  breast  often  rendering  suckling  impossible.  They  also  offer  an 
avenue  of  entrance  for  bacteria,  and  are  thus  causative  factors  in  the  production 
of  mammary  abscess.  To  guard  against  fissures  and  excoriations,  the  nipples 
should  receive  careful  attention  during  the  latter  weeks  of  pregnancy.  They 
should  be  bathed  daily  or  several  times  a  day  with  cold  water,  alcohol,  or  lead 
water,  or  they  may  be  painted  alternately  with  alcohol  and  glycerin.  During 
the  period  of  nursing  extreme  care  and  cleanHness  are  requisite.  Before  the 
child  is  put  to  the  breast,  the  nipple  should  be  bathed  with  alcohol  and  rose 
water,  equal  parts,  or  with  a  solution  of  boric  acid;  after  nursing,  it  should  be 
carefully  washed,  and  a  solution  of  borax  or  of  boric  acid,  or  a  weak  astringent 
solution  of  alum  or  of  lead  acetate,  appUed.  It  should  then  be  carefully  dried, 
and  painted  over  with  a  protective  coating  of  flexible  collodion  or  powdered  \N-ith 
zinc  oxide.  The  use  of  a  nipple  shield  may  be  necessar)'  in  severe  cases.  Fissures 
are  sometimes  benefited  by  touching  them  with  a  point  of  lunar  caustic,  or  by 
painting  them  ^^^th  compound  tincture  of  benzoin.  Eczema  al30ut  the  nipple 
and  areola,  often  associated  with  a  lack  of  cleanliness,  may  spread  widely  over 
the  gland,  and  is  sometimes  persistent.  An  intractable  eczematoid  condition 
of  the  nipple  and  areola  is  also  sometimes  the  precursor  of  carcinoma  (Paget's 
disease). 

Local  syphilitic  infection,  about  the  nipple,  may  occur  from  suckling  an 
infant  with  syphilitic  sores  in  the  mouth  or  on  the  lips.  Secondary  syphilitic 
affections  of  the  nipples  in  syphilitic  women,  oftenest  moist  condylomata,  are 
more  common.  If  nursing,  the  child  should  be  removed  from  the  breast,  and  the 
woman  put  on  antisyphihtic  treatment. 

Retention  cysts  occasionally  develop  in  the  areolar  sebaceous  glands;  and 
cases  of  epithelial  carcinoma  of  the  nipple,  probably  originating  in  a  sebaceous 
follicle,  have  been  reported.  Cases  of  true  hypertrophy  of  the  nipple,  of  fibroma 
pendulum  papillomatosum  and  of  angioma  cavemosum  pendulum  of  the  nipple 
have  been  observed . 

Retraction  of  the  nipple  may  be  congenital,  due  to  developmental  error,  or 
may  result  from  cicatricial  contraction  following  ulceration,  bums,  and  the  like. 
A  few  cases  of  congenital  retraction  have  l3een  reported  as  improved  by  operation. 

Amazia  and  Polymazia  (Polymastia). — Congenital  absence  of  a  mamma 
(true  amazia)  is  very  rare,  and  is  generally  associated  with  imperfect  development 
of  some  part  of  the  sexual  organs  and  with  absence  of  the  pectoral  muscle.  A  case 
of  complete  absence  of  both  breasts  is  reported  by  ^'oglie :  in  this  case  the  woman 
became  pregnant.  Cases  of  complete  absence  of  the  nipple  (athelia)  are  also  very 
rare.  Imperfect  development  of  the  breast  is  more  frequent,  the  gland  remaining 
infantile  and  undergoing  no  enlargement  at  puberty.     Supernumerary  breasts 
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and  nipples  (polymastia)  occur  frequently  in  both  sexes.  There  may  be  super- 
numerary breasts  with  or  without  nipples,  or  supernumerary  nipples  (polythelia) 
without  breast  structure.  The  supernumerary  nipples  and  breasts  are  usually 
found  along  the  lines  corresponding  to  the  bilateral  rows  of  mammae  in  the 
carnivora  and  many  other  mammals,  extending  from  the  axilla  to  the  groin 
through  the  normally  situated  gland.-  Aberrant  supernumerary  mammae  have 
also  been  observed  in  other  sites,  as  on  the  shoulder,  on  the  back,  on  the  hip  or 
thigh,  on  the  median  line,  or  even  on  the  face.  As  many  as  eight  breasts  have 
been  noted,  and  a  case  is  reported  of  a  woman  having  five  mammae  which  secreted 
milk.  There  may  be  two  nipples  on  the  same  areola,  or  two  areohe  and  nipples. 
Hjrpertrophy  of  the  Breast. — Many  extraordinary  cases  of  development  of 
the  mammary  function  at  the  extremes  of  life,  as  a  consequence  of  stimulation, 

are  recorded.  These  may  be  important 
in  a  medico-legal  way.  Sheild  mentions  a 
case  in  which  a  woman  of  sixty-one  years 
suckled  an  infant  granddaughter;  also  a 
case,  described  by  Baudelocq,  of  a  girl  of 
eight  who  suckled  a  child.  There  are 
found  in  Sheild's  tables  instances  of  un- 
usually early  development  of  the  breasts 
and  sexual  organs  (Montgomery);  preg- 
nancy at  eleven,  with  great  enlargement 
of  the  mammae  (Rowlett);  menstmation 
at  twelve  months;  pregnancy  at  nine 
years ;  great  development  of  the  mammae 
(Embling) ;  full  development  of  mammae 
and  sexual  organs  at  three  years  (Dieffen- 
bach) ;  great  size  of  mammae  with  menstru- 
ation in  an  infant  under  two  years  of  age. 
In  a  case  which  came  under  the  cogni- 
zance of  the  writer  the  child  menstruated 
at  fifteen  months  and  the  breasts  were 
large  and  well  developed  at  four  years  and 
nine  months.  (See  Fig.  377.)  Many  cases  of  abnormal  development  of  the  breast 
in  males  (gynaccomastia)  are  recorded;  also  well  authenticated  instances  of  the 
function  of  lactation  having  been  performed  by  a  man.  True  hypertrophy  of 
the  breasts,  forming  large  tumors,  is  rare;  most  of  the  cases  are  reported  as 
having  been  observed  about  the  time,  of  puberty  or  before  the  twentieth  year; 
only  a  single  case  being  recorded  as  having  occurred  after  the  menopause.  It 
would  seem,  therefore,  that  the  overgrowth  is  oftenest  incidental  to  sexual 
developm(^nt.  Simple  hypertrophy  is  due  to  hyperplasia  of  the  normal  con- 
stituents of  the  gland.  In  some  cases  the  hyperplasia  seems  to  be  general,  and 
to  involve  not  only  the  glandular,  but  also  the  fatty  and  connective  tissues.  In 
by  far  the  greater  number  of  cases,  however,  the  enlargement  seems  to  be  due  to 
an  abnormal  overgrowth  of  fat  and  connective  tissue,  without  corresponding 


Fig.  377. — Precocious  Development  of 
Breasts  in  a  Child  Four  Years  and  Nine  Months 
Old.  Menstruation  began  at  the  age  of  fifteen 
months.      (Original.) 
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increase  of  the  proper  gland  tissue,  which  is  sometimes  even,  atrophied.  Both 
breasts  are  usually  affected;  one-sided  h)rpertrophy  being  always  suggestive 
of  a  neoplasm.  When  the  hypertrophy  is  associated  xsith  pregnancy  the  growth 
is  apt  to  take  place  very  rapidly.  The  breast  sometimes  attains  enormous  size, 
hanging  down  to  the  pubes  or  even  to  the  knees;  in  one  recorded  instance  it 
weighed  as  much  as  thirty  pounds,  and  in  another  case  sixty-four  poimds,  post 
mortem.  The  defonnity  and  weight  are  sometimes  so  great  as  to  necessitate 
removal  of  the  hypertrophied  breasts,  occasionally  even  during  pregnancy. 
Before  proceeding  to  operation,  however,  the  surgeon  should  give  due  considera^ 
tion  to  the  possibility  of  rehef  by  other  means.  The  recumbent  position,  eleva- 
tion of  the  breasts,  and  pressure  should  be  tried.  The  patient  may  be  put  on  a 
limited  diet,  and  the  administration  of  iodine  internally  or  by  friction,  and  of 
thyroid  extract,  should  be  given  a  fair  trial.  Should  removal  become  necessary, 
it  must  be  borne  in  mind  that  the  blood  supph'  is  often  very  free  and  that  danger- 
ous hemorrhage  may  be  encountered  in  the  operation. 

Wounds  of  the  Breast. — Incised  or  gunshot  wounds  of  the  breast,  when 
carefully  treated  ^\-ith  aseptic  precautions,  behave  ver\'  much  like  similar  wounds 
elsewhere;  a  clean  incised  wound  usually  healing  by  first  intention. 

The  mammaiy  tissue  heals  readily,  as  may  be  seen  after  the  removal  of 
benign  tumors.  The  coexistence  of  lactation  may  modify  the  progress  of  the 
healing.  In  the  case  of  a  wound  received  during  functional  actiWty  of  the 
gland,  suckling  from  it  should  be  suspended.  Bruises  or  wounds  made  by 
blunt  instnmients  frequently  cause  extravasations  of  blood,  subcutaneous  or 
intraglandular.  As  a  rule,  the  blood  is  slowly  absorbed,  but  it  may  become 
infected  and  suppuration  ensue.  Traumatism  is  sometimes  followed  by  changes 
in  the  breast  predisposing  to  the  development  of  malignant  growths;  but  the 
relative  proportion  of  neoplasms  dependent  on  such  injuries  is  undetermined. 
Ulceration  may  destroy  the  nipple,  in  which  case  mastitis  is  ver}-  sure  to  develop 
after  each  subsequent  confinement.  Scare  following  burns  frequently  displace 
the  nipple  by  their  contraction,  but  do  not  necessarily  give  rise  to  serious  dis- 
turbance during  lactation. 

Neuroses  of  the  Breast. — Neuroses  of  the  breast  are  met  with  most  commonly 
in  young  unmarried  women.  Peculiar  sensations  in  the  breast  are  often  ex- 
perienced at  the  time  menstruation  becomes  established,  and,  later,  at  the 
iDeginning  of  each  menstrual  period.  Similar  uneasy  sensations  often  become 
troublesome  at  about  the  time  of  the  menopause,  and  in  neurotic  indi\adual5 
often  arouse  the  fear  of  a  beginning  malignant  gro^-th.  Severe  neuralgic  pain 
(mastodvTiia)  may  be  localized  in  the  breast  itself  or  may  shoot  through  the 
breast  into  the  shoulder,  the  arm,  or  the  side.  In  hysterical  subjects  the  breasts, 
one  or  both,  often  become  sensitive  and  painful,  and  the  skin  over  the  breast 
may  )3e  so  hypersesthetic  that  even  the  sUght  pressure  of  the  clothing  becomes 
unlDeai-able.  This  condition  is  often  associated  with  some  disturbance  of  the 
pelvic  organs,  which  should  fii-st  of  all  receive  proj^er  attention.  It  also 
happens  in  the  intercostal  neuralgia  which  complicates  neurasthenia.  In  certain 
instances  minute,  indurated  nodules  (neuro-fibromata)  may  be  detected  in  the 
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breast  and  may  be  a  cause  of  intense  pain.  Severe  mastodynia  may  occur  also 
in  women  suffering  with  gout  or  rheumatism.  The  treatment  should  be  directed, 
as  far  as  may  be,  to  the  removal  of  the  primary  cause  of  the  neuralgia,  and  to 
the  improvement  of  the  general  health.  In  cases  associated  with  neuro-fibro- 
mata  the  little  tumors  should  be  removed;  in  those  dependent  on  gout  or  rheu- 
matism the  treatment  should  be  planned  with  due  reference  to  this  condition. 
The  mental  condition  and  morale  of  the  patient  have  often  much  to  do  with  these 
neuralgic  manifestations,  and  should  therefore  receive  careful  attention. 

Acute  Inflammations  of  the  Breast  (Mastitis  Acuta). — Inflammation  of  the 
breast  occurs  at  all  ages,  but  especially  in  earliest  infancy,  at  puberty,  in  connec- 
tion with  lactation,  and  about  the  time  of  the  menopause.  The  following 
different  forms  or  types  may  be  distinguished:  mastitis  neonatorum,  mastitis 
adolescentium,  mastitis  traumatica,  and  mastitis  puerperalis. 

Mastitis  Neonatorum. — This  form  of  inflammation  of  the  breast  appears  in 
the  two  sexes  alike,  and  oftenest  within  the  first  week  after  birth.  The  breast 
becomes  swollen,  generally  with  redness  of  the  skin,  and,  in  some  cases,  with  a 
milky  or  serous  discharge  from  the  nipple.  Oftentimes  an  officious  or  over- 
zealous  nurse  makes  a  mistaken  attempt  to  "rub  away  the  milk,"  thereby 
lighting  up  inflammation  or  aggravating  already  existing  trouble.  The  etiology 
of  the  affection  is  still  somewhat  indefinite,  nor  is  it  even  certain  that  the  process 
is  always  inflammatory.  Warren,  having  found  in  new-born  infants  a  prolifera- 
tion of  the  epithelium  with  shedding  of  epithelial  cells  and  accumulation  of  gran- 
ular debris  within  the  ducts,  believes  that  something  akin  to  an  inflammatory 
process  may  be  already  going  on  in  the  breast  at  birth.  KoelHkcr  regards  the 
affection  as  incidental  to  the  physiological  development  of  the  gland ;  De  Sinety 
attributes  the  secretion  to  the  degeneration  of  the  epithelium,  filling  the  ducts 
with  debris  before  birth,  and  also  to  an  actual  secretion  of  milk. 

Rubbing  or  massage  of  the  breast  should  be  avoided.  Hot  compresses 
frequently  applied  are  soothing  and  effective.  Suppuration  sometimes  occurs, 
necessitating  immediate  and  free  opening  of  the  abscess ;  the  incision  should  be 
made  in  the  direction  of  the  lactiferous  ducts,  which  are  arranged  radially  from 
the  nipple  as  a  centre.  With  adequate  provision  for  drainage,  healing  takes 
place  rapidly. 

Mastitis  Adolescentium. — Mastitis  occurring  about  the  time  of  puberty  affects 
the  breasts  of  boys  as  well  as  girls.  The  tensely  swollen  gland  is  often  very 
painful,  and  is  hard  and  elastic  to  the  touch.  Circumscribed  small  nodules  may 
be  detected  within  the  breast,  or  the  induration  may  involve  the  entire  gland, 
which  may  be  felt  as  a  firm  disc.  Pressure  on  the  gland,  and  in  some  cases 
movements  of  the  arm,  evoke  pain.  In  severe  cases  the  pain  is  intense,  the 
nipple  becomes  red  and  inflamed,  the  breast  greatly  enlarged,  the  axillary  lymph 
nodes  often  swollen,  and  in  some  cases  hard  strands  are  felt  leading  to  the  nipple. 
In  most  cases  the  inflammation  gradually  subsides,  and  in  the  course  of  a  few 
weeks  the  breast  becomes  normal.  Only  rarely  does  suppuration  occur,  calling 
for  free  incision.  Moist  warm  applications  and  carefully  adjusted  pressure  favor 
resolution.  • 
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In  the  less  severe  cases  the  breast  becomes  moderately  swollen,  the  nipple 
prominent,  the  areola  pigmented  and  sometimes  reddened,  and  there  is  more  or 
less  of  dull  aching  pain.  Usually  these  s\-mptoms  disappear  in  the  course  of 
two  or  three  weeks.  In  young  girls  a  painful  swelling  of  the  breast  may  occur 
in  connection  with  menstruation,  and  is  due  probably  to  the  changes  incident 
to  sexual  development.  Vicarious  menstmation,  taking  the  form  of  hemorrhage 
from  the  breast,  has  also  been  observed  at  this  period. 

Mastitis  Traumatica. — Trauma  of  the  breast  in  men,  from  direct  pressure  as 
in  using  the  bit  stock  in  boring,  is  frequently  followed  by  inflammation.  The 
mastitis  may  become  chronic,  or  infection  may  occur  through  a  scratch  or  a 
furuncle,  gi^^ng  rise  to  suppuration. 

Mastitis  Puerperalis. — ^The  great  majority  of  cases  of  acute  mastitis  occur 
in  nursing  women,  especially  in  primiparse.  The  inflammation  begins  most 
frequently  within  the  first  month  after  deliver};,  and  oftener  in  the  third  or  fourth 
week  than  earlier.  It  usually  begins  by  attacking  only  a  part  of  the  gland, 
oftenest  the  lower  and  outer  part.  The  most  common  etiological  factor  is 
infection.  Scratches  and  fissures  about  the  nipple  .serve  as  the  points  of  entrance 
for  pyogenic  germs,  but  it  seems  almost  certain  that  in  some  cases  they  find  their 
way  directly  into  the  milk  ducts  by  way  of  the  nipple.  The  fact  that  cases  of 
acute  mastitis  occur  in  which  the  nipple  is  absolutely  healthy  supports  this  belief. 
Primiparae,  being  much  more  subject  to  abrasions  and  excoriations  of  the  nipple 
than  are  women  who  have  previously  suckled  children,  are  much  more  exposed 
to  infection  through  this  channel,  and  consequently  suffer  much  more  frequently 
from  acute  mastitis  during  the  pueriDerium.  Ma.stitis  may  develop  as  a  metas- 
tasis following  puerijeral  metritis;  also  as  a  direct  infection  b}'  gonococci  trans- 
ferred from  the  vagina  of  the  mother  or  in  the  discharge  from  a  gonorrhoeal 
ophthalmia  in  the  nursing  infant.  It  seems  certain,  as  taught  by  Billroth,  that 
in  niost  cases  the  retention  of  milk  in  the  affected  breast  is  secondaiy  to  the 
infection,  rather  than  its  cause.  There  is,  however,  a  simple  mastitis  which 
occurs  toward  the  end  of  pregnancy  and  which  appears  to  be  due  to  stagnation 
incident  to  a  premature  secretion  of  milk.  Similar  cases  are  seen  also  later  in 
the  puerjjeral  period,  although  most  frequently  soon  after  parturition.  The 
breast  swells  and  becomes  painful  and  sensitive  to  pressure,  and  the  distended 
lobes  may  be  distinctly  palpable.  There  is  some  redness  of  the  skin;  ordinarily 
fever  is  slight. 

This  simple  fomi  of  mastitis  may  be  followed  by  abscess.  The  stagnation  cf 
milk  undoubtedly  favors  bacterial  development,  and  fissui^es  or  abrasions  of  the 
nipple  offer  ready  avenues  of  infection.  Infection  of  the  sebaceous  glands  of  the 
areola,  or  small  abscesses  developing  beneath  the  areola,  may  cause  extension  of 
the  suppurative  process  in  the  subcutaneous  tissue  of  the  breast,  or  may  involve 
the  parenchyma  of  the  gland  itself.  Infecting  micro-organisms,  entering  by  the 
nipple,  may  invade  the  interior  of  the  gland  by  way  of  the  milk  ducts.  The 
inflammation  may  extend  in  so  many  waj's  from  one  ti.ssue  to  another  as  to  make 
it  impossible,  in  certain  cases,  to  determine  the  path  of  the  infection.  Suppura- 
tion may  occur  in  the  tissues  in  front  of  the  gland  (paramastitis),  behind  the 
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breast  (submammary  or  postmammary  abscess),  or  in  the  gland  substance  itself 
(intraglandular  abscess).  Submammary  abscesses  result  occasionally  from 
caries  of  a  rib  or  from  a  breaking  down  of  tuberculous  deposits  in  the  pleura 
contiguous  to  the  breast;  therefore  not  necessarily  in  connection  with  lactation 
or  pregnancy.  Such  abscesses  are  slow  in  developing,  comparatively  painless, 
and  as  a  rule  small,  hard,  and  well  defined.  They  may  be  readily  mistaken  for 
deeply  seated  solid  tumors,  from  which  they  are  best  distinguished  by  their  fixed 
relations  with  the  thoracic  wall,  and,  clinically,  by  the  fact  that  they  rarely  occur 
except  in  women  of  so-called  scrofulous  habit.  Involvement  of  the  axillary 
lymph  nodes  is  usually  present.  In  a  doubtful  case  an  exploratory  operation 
may  be  indicated,  to  clear  the  diagnosis. 

A  superficial  abscess  following  acute  mastitis  generally  develops  rapidly 
and  without  very  severe  constitutional  disturbance.  An  intraglandular  abscess, 
on  the  contrary,  is  attended  by  manifestations  of  much  greater  severity,  both 
local  and  constitutional.  The  inflammation  may  affect  one  or  several  of  the 
component  lobes  of  the  gland.  The  dense,  rigid,  and  slowly  yielding  gland  tissue 
compresses  the  inflamed  structures,  giving  rise  to  a  feeling  of  weight,  burning  heat, 
pronounced  throbbing,  and  often  agonizing  pain.  The  constitutional  disturb- 
ance is  commonly  severe.  The  entire  breast  may  become  enormously  swollen 
before  the  integument  shows  either  redness  or  swelling.  Ultimately,  the  pus 
makes  its  way  to  the  surface. 

Submammary  abscess  develops  more  slowly  and  is  less  painful  than  intra- 
glandular abscess;  the  nipple  is  often  but  little  or  not  at  all  implicated,  and  the 
extension  of  the  inflammatory  process  to  the  integument  of  the  breast  is  long 
delayed.  There  is  ordinarily  but  little  constitutional  reaction  up  to  the  time 
when  the  gland  itself,  the  fascia,  or  the  integument  becomes  involved.  It  is 
especially  characteristic  of  submammary  abscess  that  the  gland  is  pushed  forward 
as  a  result  of  the  accumulation  of  pus  behind  it,  so  that  when  pressed  by  the 
hand,  against  the  thorax,  it  feels  as  if  resting  upon  a  water  bed,  or  on  an  air 
cushion.  The  course  of  the  pus  toward  the  surface  may  be  either  through  the 
gland  between  its  lobes,  in  which  case  pointing  may  occur  near  the  areola  in  the 
direction  of  the  sterno-clavicular  border  where  the  glandular  tissue  is  thinnest, 
or  the  pus  may  find  its  way  around  the  gland,  to  point  at  perhaps  several  places 
near  the  periphery  of  the  breast. 

Treatment. — In  non-suppurative  mastitis  the  treatment  should  be  directed 
to  overcoming  the  condition  of  stasis  of  the  milk.  The  nipples  should  be  carefully 
examined  for  any  mechanical  obstruction  to  the  free  flow  of  milk,  and  for  possible 
malformation,  such  as  a  retracted  jiipple,  which  might  prevent  the  emptying 
of  the  breast  by  the  infant.  Search  should  also  be  made  for  such  lesions  as 
eczema,  warts,  ulcerations,  cracks,  etc.,  of  the  nipple,  or  fissures  or  furuncles  of 
the  areola.  The  breasts  should  be  emptied  of  milk  as  rapidly  and  as  thoroughly 
as  possible,  whether  by  suckling  the  infant,  by  the  use  of  the  breast  pump,  by 
massage,  etc.  When  the  breasts  are  heavy  and  pendulous  efficient  support 
should  be  given,  either  by  strapping  the  breast  with  strips  of  zinc  oxide  adhesive 
plaster  or  by  the  careful  application  of  an  elastic  bandage.     The  bandage  is 
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passed  twice  obliquely  about  the  chest,  compressing  the  lower  half  of  the  right 
breast  and  the  upper  half  of  the  left  breast  with  one  turn,  and  the  upper  half  of 
the  right  breast  and  the  lower  half  of  the  left  breast  on  the  second  turn.  This 
serves  the  double  purpose  of  suspending  the  heavy  breast  and  at  the  same  time 
assuring  gentle,  equable,  and  constant  pressure.  Should  hard  nodules  persist 
in  the  gland  beyond  the  period  of  lactation,  the  induration  may  be  treated  by 
massage  and  pressure,  by  the  application  of  iodine  ointment,  etc.  Eliot  has 
reported  good  results  from  the  use  of  turpentine  poultices  applied  over  the  in- 
flamed areas  after  they  have  been  bathed  with  spirits  of  turpentine.  Inasmuch 
as,  in  mastitis  due  to  infection,  the  integrity  of  the  breast  is  gravely  imperilled 
by  destmctive  suppuration,  it  is  important  to  open  the  abscess  or  abscesses  as 
early  as  possible,  and  to  make  effective  provision  for  free  and  continuous  drainage. 
Whenever  hot  fomentations  and  pressure  fail  to  bring  about  definite  improve- 
ment within  a  few  days,  and  when  increasing  pain,  oedema  of  the  skin,  rise  of 
temperature  and  pulse,  with  perhaps  rigoi-s,  make  the  diagnosis  of  suppuration 
practically  certain,  the  surgeon  should  not  wait  for  fluctuation  but  should  make 
free  incisions  into  the  inflamed  areas,  bearing  always  in  mind  that  new  foci  of 
suppuration  may  appear  in  lobes  not  previously  aff'ected,  and  that  subsequent 
incisions  may  be  required.  Free  incision  with  perfect  drainage  affords  the  most 
effective  means  of  arresting  or  controlling  an  inflammator}'  process  in  the  stage 
of  incipient  suppuration ;  it  follows,  therefore,  that  early  and  free  incision  of  an 
infected  and  inflamed  breast,  saving  the  patient  from  preventable  grave  nmtila- 
tion,  is  pre-eminently  the  conservative  procedure.  The  foci  of  suppuration  are 
ordinarily  small,  but  the  free  drainage  of  the  infiltrated  tissues  both  limits  the 
destructive  process  and  enables  the  inflamed  organ  to  throw  off  the  infection  and 
go  on  to  the  stage  of  repair.  Superfcial  incisions  into  the  outlying  portions  of 
the  abscess  are  worse  than  useless.  Not  only  are  they  ineffective  in  controlling 
the  inflammatory  process,  but  they  do  harm  by  opening  up  additional  areas  to 
infection.  The  incisions  should  radiate  from  the  nipple,  to  avoid,  as  far  as 
possible,  the  cutting  of  the  milk  ducts.  They  should  be  long  enough  and  deep 
enough  to  reach  entirely  through  the  infected  and  indurated  tissues,  and  thus 
insure  free  and  dependent  drainage.  Larger  abscesses  should  be  freely  opened 
by  long  radial  incisions,  which  should  be  numerous  enough  to  insure  against 
possible  damming  or  mechanical  retention  of  liquid  in  any  part  of  the  gland. 
Whenever  suppuration  is  extensive,  with  large  abscesses,  the  patient  should  be 
anaesthetized,  a  free  incision  made  into  an  abscess  cavity,  a  finger  introduced, 
and,  as  far  as  may  be,  the  fibrous  septa  between  it  and  any  adjacent  cavities 
broken  down.  Other  incisions,  as  numerous  and  extensive  as  may  be  indicated, 
follow,  until  the  entire  affected  area  has  been  thoroughly  explored ;  the  knowledge 
of  the  extent  and  direction  of  the  burrowing  channels  acquired  by  the  introduc- 
tion of  the  finger  enabling  the  surgeon  to  proceed  intelligently  in  making  such 
supplementary  incisions  as  may  be  necessary. 

The  infiltrated,  sloughing  gland  tissue  may  be  curetted,  and  any  remaining 
shreds  or  masses  removed  with  the  scissors  or  forceps.  The  wound  is  then  packed 
and  thickly  covered  with  sterile  or  antiseptic  gauze,  and  a  bandage   applied 
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with  moderate  pressure.  The  writer  attaches  little  importance  to  irrigation  of 
the  infected  cavity,  and  prefers  a  loose  packing  of  sterile  gauze  to  the  iodoform 
gauze  recommended  by  many  surgeons.  When  the  work  has  been  thoroughly  done 
the  process  of  repair  advances  rapidly  and  in  a  satisfactory  manner;  the  gland 
tissue  is  at  least  in  part  conserved,  and  the  ensuing  cicatricial  contraction  min- 
imized. On  the  other  hand,  a  teniporizing  course,  or  reliance  on  small  incisions, 
however  numerous,  is  ordinarily  followed  by  very  slow  healing,  with  general 
atrophy  of  the  gland  and  formation  of  much  scar  tissue — a  condition  which,  as  is 
generally  recognized,  is  apt  to  lead  to  the  subsequent  development  of  carcinoma. 

In  submammary  abscess,  in  which  the  breast  is  lifted  from  the  underlying 
muscles  by  pus  accumulating  in  the  subjacent  loose  tissue,  a  bold  incision  should 
be  made  along  the  lower  margin  of  the  gland,  and  drains  should  be  so  placed  as  to 
maintain  free  evacuation.  As  the  discharge  diminishes  the  drains  may  gradually 
be  withdrawn.  In  a  few  cases  the  suppurative  process  may  become  so  extensive 
and  inveterate  as  to  necessitate  amputation  of  the  entire  breast. 

Some  patients  will  decline  to  submit  to  surgical  treatment  of  mastitis,  espe- 
cially in  the  early  stages  of  the  inflammation.  In  cases  of  this  character,  in 
which  radical  treatment  is  out  of  the  cjuestion,  the  ai)plication  of  cold,  by  means 
of  ice  bags  to  the  inflamed  breast,  may  be  at  least  palliative. 

Artificially  induced  hypersemia  (Stauungshypermnie) ,  which  is  commonly 
produced  by  the  application  of  a  large  bell-shaped  cupping-glass  (with  exhaustion 
of  the  contained  air)  over  the  inflamed  breast,  is  highly  extolled  by  Bier  as  a 
principal  remedial  agent  in  all  forms  and  stages  of  mastitis,  and  as  an  important 
adjuvant  to  incision  of  deep  foci  of  suppuration.  In  the  earlier  stages  of  the 
disease  an  effort  is  made  to  draw  out  the  confined  secretions  through  the  nipple, 
and  later  to  draw  out  also  the  pus  from  any  fistulous  openings  and  from  relatively . 
small  operative  incisions.  It  is  claimed  that  by  this  method  the  treatment  is 
notably  shortened,  and  that,  even  in  aggravated  cases,  much  of  the  glandular 
tissue  is  conserved. 

Kaarsberg  has  strongly  recommended  massage  of  the  breast  in  mastitis;  he 
claims  that  thereby  both  the  accumulated  milk  and  the  pus  may  be  removed 
from  the  breast.  The  manipulation  necessary  to  effect  this  result  is  so  painful 
as  often  to  necessitate  the  employment  of  a  general  anaesthetic ;  and  the  instruc- 
tions state  that  the  procedure  should  be  continued  for  half  an  hour  at  a  time, 
and  repeated  at  least  twice  a  day  for  several  succeeding  days.  The  method  of 
Bier  is  much  less  severe,  as  well  as  more  efficacious. 

In  mastitis  due  to  bacterial  infection  the  child  should  not  be  allowed  to 
nurse,  even  though  the  pain  be  not  intolerable,  as  it  ordinarily  is.  The  breast 
should  be  emptied  artificially  by  means  of  the  breast  pump  or  by  massage, 
and  the  secretion  of  milk  held  in  check  by  saline  purgatives.  Neglect  or  in- 
efficient treatment  exposes  the  patient  to  increased  risk  of  general  infection. 

Chronic  Inflammations  of  the  Breast  (Mastitis  Chronica). — Particular  forms 
of  chronic  inflammation  of  the  breast  have  })een  described  under  different  names: 
as,  for  example,  chronic  cystic  mastitis  (Koenig),  interstitial  mastitis  (\'irchow), 
cystic  disease  of  the  breast  (Reclus),  cystadenoma  of  the  breast  (Schimmelbusch) 
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chronic  mammary  tumor  (Astley  Cooper),  etc.  The  conditions  noted  by  certain 
writers  correspond  so  closely  to  the  atrophic  changes  incident  to  old  age  as  to 
suggest  the  possibility  that  in  some  cases  senile  conditions  may  have  been  in- 
terpreted as  pathological.  It  is  certain,  however,  that  there  are  cases  of  chronic 
interstitial  inflammation  of  the  mamma  which  eventually  develop  special 
pathological  conditions,  due  to  h}T)erplasia  with  contraction  of  the  fibrous  tissue. 
The  newly  formed  connective  tissue,  in  contracting,  compresses  the  secreting 
acini  and  the  ducts,  with  resultant  atrophy  and  disappearance  of  the  gland 
tissue;  the  entire  breast,  or  the  affected  portion,  becomes  converted  finally  into 
a  contracted  mass  simulating  dense  scar  tissue.  In  a  large,  heavy,  pendulous 
bi-east,  the  transformed  gland  may  feel  like  a  ball  under  the  skin;  in  a  .smaller 
breast  it  may  be  lifted  from  the  underhing  tissues  and  feels  like  a  quoit  just 
beneath  the  surface. 

It  is  often  difficult  to  distinguish  pathologically  between  chronic  mastitis  and 
senile  fibroid  transformation.  WTien  only  portions  of  the  breast  are  involved,  it 
may  be  extremely  difficult  to  differentiate  the  affection  from  fibro-adenoma,  or 
from  cancer.  In  chronic  mastitis  the  fibrous  tissue  encloses  and  surrounds  the 
interstitial  fat  of  the  breast,  whereas  fibro-adenoma,  a  benign  growth,  pushes  aside 
the  fat  and  other  constituent  parts  of  the  mamma.  In  most  cases  of  chronic 
mastitis  there  is  cyst  formation  with  proliferation  of  the  epithelium  of  the  acini; 
these  becoming  choked  with  cells  which  break  down  to  form  central  cavities. 
Some  writers  regard  the  epithelial  proliferation  as  secondary  to  the  contraction 
of  the  newly  formed  connective  tissue,  the  effect  of  which  process  is  to  compress 
and  occlude  the  ducts.  Koenig  believes  that  the  duct  system  is  first  affected; 
Schimmelbusch,  on  the  other  hand,  ascribes  the  origin  of  the  cysts  to  an  over- 
growth of  the  epithelium  of  the  acini. 

Although  in  most  cases  of  chronic  interstitial  mastitis  the  disease  is  observed 
about  the  time  of  the  menopause,  it  may  appear  at  any  time  after  puberty.  In 
young  women  it  occurs  oftenest  in  neurotic  subjects,  and  is  generally  associated 
with  some  disturbance  of  the  pelvic  organs,  frequently  with  disordei"s  of  men- 
struation. In  married  women  it  seems  to  occur  most  frequently  in  those  who  are 
sterile  or  in  those  who,  having  borne  children,  have  not  suckled  them.  Pain  is 
usually  a  prominent  feature  and  is  commonly  severe;  in  neurotic  individuals  it 
may  even  be  agonizing.  Simply  touching  the  affected  breast  causes  great  pain, 
and  many  shrink  even  from  the  thought  of  having  the  breast  touched.  If 
pressure  is  made  over  the  point  where  the  mammaiy  gland  filaments  of  the 
intercostal  nerv^es  make  their  exit  from  the  thoracic  wall,  great  pain  is  elicited. 
The  axillarv^  lymph  nodes  are  not  enlai^ed  or  indurated.  There  is  no  fever. 
Sometimes  both  breasts  are  affected.  In  cases  of  diffuse  interstitial  mastitis, 
the  disease  advances  slowly,  and  ends  in  contraction  of  the  newly  formed  fibrous 
tissue. 

There  is  a  form  of  mastitis  which  occasionally  develops  about  the  time  of  the 
menopause,  pursues  a  chronic  course,  and  giv^s  rise  to  circumscribed,  firm  indura- 
tion with  marked  shrinking  of  the  breast  and  retraction  of  the  nipple  and  skin. 
In  this  form  of  "scirrhous"  mamma,  the  axillary  lymph  nodes  are  usually 
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enlarged.  Such  cases  are  rare,  but  are  important  as  being  difficult  to  distinguish 
from  certain  types  of  carcinoma.  According  to  Warren,  who  reports  a  case 
in  a  young  woman,  the  disease  may  occur  early  as  well  as  late  in  life.  It  is 
well  to  remember  that  in  chronic  interstitial  mastitis  the  mass  does  not  increase 
progressively  in  size,  whereas  such  increase  is  the  rule  in  neoplasms. 

Clinically,  the  distinction  between  a  carcinomatous  mass,  a  fibro-adenoma, 
and  a  chronic  mastitis  can  usually  be  made,  but  it  may  be  a  very  difficult  thing 
to  do.  The  method  of  examining  the  breast  by  pressing  it  between  the  flat  of 
the  hand  and  the  thoracic  wall  will  give  information  of  great  value.  The  ex- 
aminer stands  behind  the  patient  and,  reaching  over  the  shoulder,  presses  the 
breast  against  the  thorax  with  the  flat  hand;  if  no  circumscribed  tumor  is  felt, 
the  diagnosis  of  a  cyst,  a  fibro-adenoma,  a  carcinoma,  or  other  neoplasm,  is 
excluded.  If  the  breast  is  examined  by  pressing  it  between  the  thumb  and 
fingers,  a  chronically  indurated  area  may  give  much  the  same  sensation  as  does 
a  tumor,  but,  if  it  is  examined  with  the  flat  hand  pressing  against  the  chest,  the 
resemblance  to  a  neoplasm  disappears. 

Treatment. — The  internal  administration  of  potassium  iodide  or  other 
form  of  iodine,  conjoined  with  the  application  of  mercurial  ointment  or  of  com- 
pound iodine  ointment,  with  support  of  the  breast  in  such  a  manner  as  to  exert 
equable  and  constant  pressure,  if  it  can  be  borne,  and  with  attention  to  the 
general  health,  may  lead  to  resolution  of  the  tumor.  Should  this  fail  to  bring 
relief,  amputation  of  the  breast  may  be  necessary,  as  the  pain  is  not  infrequently 
so  severe  as  to  compel  this  sacrifice.  Furthermore,  the  danger  of  persistent 
irritation,  possibly  eventuating  in  the  development  of  carcinoma,  and  the  fact 
that  it  is  sometimes  impossible  to  make  a  positive  diagnosis  as  between  chronic 
mastitis  and  contracting  scirrhous  cancer,  must  be  borne  in  mind  as  reasons  for 
operating  in  certain  cases.  When  one  is  in  doubt,  it  is  best  to  err  on  the  side  of 
safety  and  remove  the  gland. 

Galactocele. — Galactocele  is  a  cystic  formation  containing  milk  or  its  deriva- 
tives! It  is  a  comparatively  rare  aff"ection,  originating  in  dilatation  of  the 
galactiferous  tubes,  with  rupture  of  their  walls  and  escape  of  milk  into  the  cellular 
Connective  tissue,  as  a  result  of  which  the  latter  becomes  so  condensed  as  to 
form  a  sort  of  cyst  wall.  The  contents  of  the  cyst  vary  very  much.  At  one 
time  they  consist  of  a  turbid  fluid  with  admixture  of  colostrum  corpuscles,  at 
another  they  consist  apparently  of  pure  milk,  of  a  substance  resembling  butter, 
of  a  liquid  resembling  cream,  or  of  cheesy  masses.  The  cyst  is  usually  single, 
and  seldom  attains  a  size  greater  than  that  of  an  egg  or  an  orange.  Exceptionally, 
however,  it  reaches  an  enormous  size ;  one  having  been  described  by  Scarpa 
which  contained  ten  pounds  of  fluid.  An  old  galactocele,  with  inspissated 
contents,  may  become  very  hard,  and  may  easily  be  mistaken  for  a  neoplasm. 
In  very  rare  instances  the  wall  of  the  cyst  becomes  calcareous.  The  diagnosis 
turns  largely  on  the  clinical  history — the  development  of  the  tumor  in  connection 
with  pregnancy  and  lactation,  its  tendency  to  undergo  enlargement  during 
lactation  or  suckling,  etc.  It  may  be  impossible  to  reach  a  positive  diagnosis 
except  by  aspiration  or  incision. 
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Treatment. — The  treatment  is  operative,  but  interference  should,  if  possible, 
be  postponed  until  the  secretion  of  milk  has  practically  ceased.  In  very  recent 
cases  aspiration  of  the  cyst  will  sometimes  effect  a  cure ;  in  others,  incision  with 
drainage  or  packing  is  necessary.  In  cases  of  old  galactocele,  with  thickened 
and  indurated  walls,  it  is  generally  best  to  dissect  out  the  entire  cyst.  In  in- 
durated galactocele,  Keen  recommends  amputation  of  the  breast ;  and,  in  general, 


Fig.  378. — Multiple  Galactocele.     (Original.) 

when  the  cyst  is  old  and  thick-walled,  or  when  the  cyst  walls  are  calcareous,  as 
in  a  case  observed  by  the  writer,  or,  finally,  when  there  are  multiple  cysts,  this 
is  unquestionably  the  proper  course.     (Fig.  378.) 

Tuberculosis  of  the  Breast.— Tuberculosis  of  the  mammary  gland,  although 
not  common,  is  not  so  rare  as  has  been  supposed.  Writing  in  1898,  Levings 
found  only  fifty-seven  reported  cases,  but  saw  seven  cases  himself  within  two 
years.  It  seems  certain  that  the  condition  often  goes  unrecognized.  Tubercu- 
lous disease  of  the  breast  occurs  most  frequently  in  women  of  middle  age.     A  case 
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reported  in  Schmidt's  Jahrhuch  (1891),  in  an  infant  of  one  year,  and  another 
recorded  case,  in  a  woman  of  fifty-three  years,  are  exceptional.  The  disease  is 
said  by  most  authors  to  be  oftenest  secondary,  as  when  the  mamma  is  attacked 
by  extension  from  some  neighboring  organ,  such  as  the  axillary  lymph  nodes, 
the  ribs,  or  the  pleura.  There  can  be  little  doubt  that  the  process  is  more 
frequently  primary  in  the  breast  than  has  heretofore  been  recognized.  Of  five 
cases  of  mammary  tuberculosis  observed  by  Kamamura  (1904),  four  were  classed 
as  primary.  Clinically,  tuberculosis  of  the  breast  may  show  itself  under  different 
aspects;  most  frequently  perhaps  in  the  form  of  deep  isolated  nodules  which  later 
become  fused  into  a  single  nodular  mass.  The  course  of  the  disease  is  typically 
chronic;  the  hard,  irregular  tuberculous  mass  or  masses  persisting  often  for 
months  or  years  before  breaking  down  occurs.  Velpeau  has  described  cases  in 
which  multiple  isolated  masses  had  undergone  central  caseous  degeneration. 
The  breast  is,  as  a  rule,  but  slightly,  if  at  all,  enlarged.  Fairly  circumscribed, 
nodular  areas  of  induration  can  be  felt  on  palpation.  These  nodular  masses  tend 
slowly  to  increase  in  size,  and  later  to  break  down  by  suppuration  and  open 
externally;  the  breast  becoming  riddled  with  sinuses.  Usually  there  is  retraction 
of  the  nipple,  but  the  breast  remains  freely  movable  on  the  subjacent  tissues. 
The  axillary  lymph  nodes  are  often  swollen  or  in  a  state  of  caseous  degeneration. 
Both  breasts  may  be  implicated.  Circumscribed  cold  abscesses  may  form  within 
the  gland;  the  breast  increasing  gradually  in  size  and  becoming  tense  and  fluc- 
tuating. In  rare  instances  the  abscess  is  outlined  by  a  ring  of  dense,  infiltrated 
breast  tissue.  The  skin  over  the  abscess  remains  normal.  Incision  is  followed 
by  escape  of  thin,  curdy  pus ;  and  the  cavity  is  found  lined  with  a  characteristic 
membrane.     (Halsted.) 

Tuberculous  infection  is  supposed  to  take  place  by  way  of  the  lymphatics. 
Halsted  believes  that  in  most  cases  there  is  a  retrograde  transmission  through 
the  lymphatics  from  tuberculous  disease  in  the  axilla  or  in  the  thoracic  cavity. 
Infection  may  also  occur  through  the  milk  ducts,  or  from  a  surface  wound  such 
as  a  fissure  of  the  nipple  or  an  abrasion  of  the  breast.  In  such  cases  the  bacilli 
may  be  introduced,  through  nursing,  from  the  mouth  of  a  tuberculous  subject. 
Functional  activity  of  the  breast  undoubtedly  predisposes  to  the  infection. 

Diagnosis. — In  the  early  stages  of  tuberculosis  of  the  breast  the  diagnosis 
is  always  difficult,  and  may  be  impossible  even  in  more  advanced  cases,  except 
with  the  aid  of  a  microscopic  examination.  When  sinuses  have  formed,  the 
general  appearance  of  the  sinus  and  the  character  of  the  discharge  are  distinctive. 
Microscopic  examination,  cultures  of  the  breast  secretion  or  of  bits  of  the  diseased 
tissue,  and  inoculation  of  animals,  may  confirm  the  diagnosis.  In  primary 
tuberculosis  of  the  mamma  tubercle  bacilli  are  by  no  means  always  found. 
Schley  states  that  in  seventy-seven  cases  Gautier  found  typical  bacilli  only 
twenty-nine  times,  and  that  Scudder  found  bacilli  only  twenty-nine  times  in 
eighty  cases.  When  the  disease  is  primary  in  the  breast,  and  is  limited  to  the 
gland  and  the  axillary  lymph  nodes,  the  prognosis  is  favorable.  If  the  disease 
is  widely  disseminated,  and  other  organs  are  implicated,  the  prognosis  will  turn 
on  the  extent  of  the  disease  and  the  parts  involved. 
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A  child  should  never  be  allowed  to  nurse  from  a  breast  affected  with  tuber- 
culosis, lest  it  become  infected  from  this  source. 

Treatment. — In  cold  abscesses,  incision,  or  removal  of  the  abscess  wall,  and 
treatment  of  the  wound  with  iodoform  may  be  tried ;  but  the  wisdom  of  such 
procedures  is  questionable.  Amputation  of  the  breast,  with  complete  cleaning 
out  of  the  axilla,  is  the  better  course.  A  tuberculous  mass  left  in  the  gland  is 
very  likely  to  give  rise  to  infection  of  the  axillaiy  lymphatics,  and  infection  may 
also  extend  to  the  lung,  liver,  or  mediastinal  IjTnph  nodes.  Tuberculous  foci 
are  often  found  in  supposedly  healthy  lymph  nodes  at  a  distance  from  the  original 
disease.  In  secondar}'  tuberculosis  of  the  breast,  the  diseased  mass  should  be 
removed  whenever  the  disease  is  not  too  far  advanced  elsewhere  and  when  the 
general  condition  of  the  patient  warrants  such  interference.  The  general  health 
of  the  patient  should  always  receive  careful  attention. 

Syphilis  of  the  Breast. — Syphilis  may  manifest  itself  in  the  breast  either  as  a 
typical  gumma  or  as  a  diffuse  disseminated  process.  At  first,  the  induration  of 
a  gumma  may  be  poorly  defined,  and  there  may  be  entire  absence  of  sensitiveness; 
later,  the  affected  area  becomes  circumscribed  and  there  is  tenderness  on  pressure. 
In  its  early  stages,  it  may  be  difficult  or  impossible  to  distinguish  between  a 
gumma  and  a  neoplasm.  The  axillary  lymph  nodes  are  commonly  enlarged. 
The  nipple  may  be  retracted  if  the  ma.ss  has  its  origin  in  the  centre  of  the  breast. 
At  a  later  stage  the  gumma  may  become  adherent  to  the  skin,  and  may  ulcerate, 
or  it  may  slough  away  in  its  entirety.  Gumma  of  the  mamma  proper  is  very  rare. 
Occasionally  one  sees  a  tertiary  or  late  secondary'  .syphilitic  affection  of  the  breast 
in  which  there  is  a  more  or  less  uniform,  indurated  enlargement,  generally  smooth, 
and  not  very  sensitive.  Such  a  syphilitic  mastitis  may  affect  one  or  both  breasts. 
L^sually  other  e\'idences  of  syphilis  maj'  be  found.  This  form  of  late  syphilis, 
as  also  gumma  of  the  breast,  ordinarily  yields  to  the  intelligent  administration  of 
potassium  or  sodium  iodide,  either  alone  or  in  combination  with  mercur}-. 
There  has  also  been  noted,  in  connection  with  hereditarj-  syphilis,  a  mastitis  in 
which  atrophy  of  the  gland  generally  supervenes. 

Actinomycosis. — A  few  cases  of  this  very  rare  affection  of  the  breast  have 
been  reported.  The  disease  may  be  primary'  in  the  breast,  or  secondary  to 
actinomycosis  of  contiguous  parts.  In  most  cases  the  disease  affects  first  the 
lung,  the  pleura,  or  the  thoracic  wall,  and  extends  to  the  breast  by  continuity. 
Cases  have  been  recorded  in  patients  of  ages  ranging  from  twenty-two  to  thirty- 
five  years,  ^^^len  primary  in  the  mamma,  it  is  at  fii-st  painless,  and  is  ordinarily 
discovered  by  chance.  It  appears  in  the  form  of  one  or  more  hard  nodules  or 
masses,  usually  well  defined,  and  not  adherent  to  the  neighboring  tissues.  The 
general  health  is  not  affected,  and  the  axillary  lymph  nodes  are  not  involved. 
The  latter  sign  is  important  in  diagnosis,  as  differentiating  actinomycosis  from 
carcinoma  and  tuberculosis,  in  both  of  which  diseases  involvement  of  the  axillary 
lymph  nodes  is  ordinarily  present. 

If  the  disease  has  advanced  to  the  stage  of  suppuration,  or  if  the  actinomj^- 
cotic  masses  have  been  removed,  microscopic  examination  of  the  pus  or  of  the 
tissues  should  establish  the  diagnosis.    With  a  definite  diagnosis  of  actinomycosis, 
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the  treatment  should  be  the  immediate  amputation  of  the  entire  breast  and,  if 
the  disease  involves  contiguous  tissues,  the  cutting  or  curetting  away  of  the 
affected  parts  as  completely  as  possible.  The  surgical  treatment  should  be  re- 
enforced  by  the  administration  of  potassium  iodide  in  large  and  increasing  doses. 


III.  TUMORS  OF  THE  FEMALE  BREAST. 

Tumors  of  the  breast  represent  almost  every  known  type ;  hence  their  accu- 
rate discrimination  is  of  vital  importance  from  the  prognostic  as  well  as  the  thera- 
peutic point  of  view.  Descriptions  of  pathological  findings  are,  however,  so 
varied,  and  so  many  names  have  been  employed  to  emphasize  more  or  less 
essential  differences,  that  the  surgeon  is  apt  to  be  confused  in  his  attempts  at  a 
satisfactory  classification.  To  avoid  confusion,  and  at  the  same  time  to  lay 
proper  stress  on  essentials,  the  simplest  possible  classification  is  to  be  preferred. 
The  tumors  of  the  breast  will,  therefore,  be  considered  here  largely  from  the 
clinical  standpoint,  and,  primarily,  under  the  two  heads  of  benign  and  malignant 
growths.  Even  this  distinction  is,  however,  imperfect,  inasmuch  as  some  tumors 
which,  early  in  their  development,  are  distinctly  benign,  may  later  undergo 
malignant  transformation,  while  in  other  cases  it  may  be  difficult  or  impossible 
to  draw  a  definite  line.  Hence  even  the  distinction  between  benign  and  malig- 
nant neoplasms  must  of  necessity  be  relative,  and  must  often  turn  on  clinical 
characteristics  even  more  than  on  pathological  considerations  based  on  differences 
in  structure. 

Structurally,  the  benign  tumors,  as  contrasted  with  the  malignant  growths, 
are,  generally  speaking,  homologous;  that  is,  they  are  made  up  of  tissues  resem- 
bling the  normal  constituent  tissues  of  the  breast.  The  benign  group  includes,  of 
the  connective-tissue  tumors,  the  fibromata  in  their  various  forms ;  and,  of  the 
epithelial  tumors,  the  simple  and  mixed  adenomata.  In  the  malignant  group 
we  find,  of  the  connective-tissue  tumors,  the  various  sarcomata;  and,  of  the 
epithelial  tumors,  all  the  types  of  carcinoma.  To  this  general  division,  however, 
there  are  marked  exceptions;  the  enchondromata,  for  instance,  are  structurally 
heterologous,  although  clinically  benign. 

Classification. — For  clinical  purposes,  tumors  of  the  breast  may  be  classed 
as: — 

1.  Tumors  springing  from  and  closely  resembling  fully  formed  tissues  of  the 
connective-tissue  group — fibro-adenoma,  myxoma,  lipoma,  also  chondroma, — 
all  of  which  are  clinically  benign. 

2.  Tumors  derived  from  the  connective  tissue  and  resembling  it  in  its  em- 
bryonic or  transitional  stages, — sarcoma  in  its  different  forms, — but  all  of  them 
malignant. 

3.  Tumors  derived  from  the  glandular  epithelium,  and  more  or  less  closely 
resembling  glandular  tissue.  This  class  includes  pure  adenoma,  adeno-fibroma 
(adenoma  with  admixture  of  fibrous  tissue),  and  adeno-cystoma  (adenoma  with 
cysts);    all  of  them  benign.    But  growths  combining  glandular  tissue  with 
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atypical  connective-tissue  elements  (round  cells,  spindle  cells,  or  giant  cells)— 
adeno-sarcoma — belong  to  the  clinically  malignant  group. 

4.  Tumors  composed  of  atypical  epithelial  cells — carcinoma; — also  tumors 
combining  glandular  tissue  with  atypical  epithelial  cells — adeno-carcinoma. 
These  tumors  are  typically  malignant. 

5.  Tumors  resulting  from  a  new  growth  of  certain  special  tissues,  as  nerves 
and  blood-vessels — neuromata,  angiomata,  etc. — all  of  them  benign. 

Tumors  of  the  breast  are  subject  to  numerous  and  varied  fonns  of  degenera- 
tion, giving  rise  to  conditions  which  have  been  described  as  sub-varieties,  with 
resultant  confusing  multiplication  of  names.  Thus  a  sarcoma  or  a  fibro-adenoma 
may  undergo  a  myxomatous  change  or  may  become  cystic,  or  a  sarcoma  may 
develop  cartilaginous  or  bony  areas,  etc.,  the  tumor  remaining,  however,  dis- 
tinctively a  sarcoma,  or  a  fibro-adenoma; — an  all-important  distinction  which 
detemiines  the  malignant  or  benign  character  of  the  growth.  Embarrassment 
in  diagnosis  may  result  also  from  changes  in  the  breast  incident  to  the  period  of 
life  or  to  the  state  of  physiological  rest  or  activity;  or,  again,  characteristic 
features  may  be  obscured  by  changes  in  the  comjionent  tissues  of  the  breast 
resulting  from  recent  or  old  inflammator}'  complications.  To  minimize  possible 
confusion,  the  study  of  tumors  of  the  breast  should  be  directed  rather  to  the 
clinical  picture  as  a  whole  than  to  particular  conditions  considered  more  or  less 
apart  from  the  whole.  Familiarity  with  the  general  characteristics  of  the  prin- 
cipal types  of  mammar}'  tumoi*s — fibro-adenoma,  sarcoma,  and  carcinoma — 
will  go  far  toward  resolving  doubt  in  individual  cases. 

General  Ch.\racteristics. — Benign  tumors  are  made  up,  in  a  general  way, 
of  tissues  which  more  or  less  closely  resemble  the  normal  tissues  of  the  breast. 
They  are  as  a  rule  definitely  circumscribed,  .sharply  outlined,  and  movable  within 
the  breast.  As  they  increase  in  size  they  displace  but  do  not  invade  the  con- 
tiguous tissues.  Carcinoma,  on  the  other  hand,  infiltrates  and  destroys  the 
neighboring  tissues,  is  without  definite  demarcation,  and  is  immovable  apart 
from  the  breast  as  a  whole.  The  malignant  tumors  are  ordinarily  of  more  rapid 
growth  than  the  benign,  the  rapidity  of  inci-ease  being  generally  related  to  the 
proportion  of  cellular  elements  in  the  growth.  As  a  rule,  the  softer  and  more 
vascular  tumors  are  those  most  likely  to  give  rise  to  metastases,  therefore  clini- 
cally the  most  malignant. 

Metastases  are  an  indication  of  malignancy;  they  occur  early  in  the  soft, 
fast-growing  tumors,  minute  portions  or  clusters  of  cells  being  detached  and 
carried  away  by  the  l\Tnphatics  (in  carcinoma)  or  by  the  veins  (in  sarcoma). 
Cachexia  and  general  exhaustion  often  accompany  malignant  tumors,  although 
in  most  cases  only  in  the  advanced  stages  of  the  local  disease. 

The  histological  differentiation  of  manmiarj-  tumors  is  often  verj'  difficult; 
the  finer  microsopic  distinctions  bearing  a  somewhat  inconstant  relation  to  the 
clinical  picture.  The  all-important  practical  question  is  whether  a  tumor  is 
benign  or  malignant;  for  upon  this  point  must  rest  the  decision  as  between 
imperative  immediate  removal  of  the  growth  and  permissible  delay.  In  typical 
cases  the  clinical  diagnosis  is  generally  easy,  but  there  are  many  cases  in  which, 
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especially  in  the  early  stages  of  the  growth,  a  positive  diagnosis  is  impossible. 
In  general,  the  earlier  an  operation  is  performed  the  greater  is  the  probability  of 
a  permanent  cure;    hence  in  a  doubtful  case  the  growth  should  be  promptly 

removed,  and  immedi- 
ately examined.  Should 
the  tumor  be  found  to 
be  benign,  the  operation 
need  be  carried  no  fur- 
ther; but,  if  it  appears 
to  be  structurally  ma- 
lignant, the  operation 
must  be  resumed  and 
the  extirpation  made 
radical. 

Fibro  -  Adenoma.  — 
Fibro-adenoma  origin- 
ates from  the  glandular 
and  connective  tissues 
of  the  breast.  Pure 
fibroma  and  pure  ade- 
noma are  both  very 
rare.  The  mixed  neo- 
plasm, fibro  -  adenoma 
(Fig.  379),  is  the  type 
of  benign  mammary  tumor  most  frequently  met  with.  Besides  their  essential 
benignity,  these  tumors  are  further  characterized  by  the  fact  that  they  com- 
monly occur  during  the  period  of 
life  when  the  breast  is  function- 
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Fig.  379. — Section  of  Fibro-Adenoma  of  the  Female  Breast 
Magnified  about  150  diameters.  (Original.)  Note  the  great  pre- 
dominance of  fibrous  over  glandular  tissue. 


ally  active.  At  the  one  extreme 
of  this  group  is  the  hard  fibro- 
ma; at  the  other  extreme  is  the 
much  softer  and  more  succu- 
lent adenoma  composed  in  great 
part  of  glandular  tissue.  (Fig. 
380.)  Between  these  two  ex- 
tremes occur  tumors  of  all  inter- 
mediate degrees  of  hardness, 
according  as  the  fibrous  connec- 
tive tissue  or  the  glandular  tis- 
sue predominates. 

Structurally  assimilated  to 
the  normal  breast  tissue,  which 
is  characterized  by  an  admixture 
of  true  glandular  tissue  with 
a  varying  proportion  of  dense 
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Fig.  380. — Section  of  a  Racemose  Adenoma  of  the  Female 
Breast.      Magnified  about  150  diameters.    (Original.) 
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connective  tissue,  these  tumoi"s  may  be  designated  as  ^'adeno-fibroma,"  or 
"fibro-adenoma,"  as  the  one  or  the  other  of  the  component  tissues  may  be  most 
in  evidence.  The  arrangement  of  the  elements  may.  however,  show  wide  varia- 
tion in  different  portions  of  the  .'^ame  tumor;  one  part  being  perhaps  distinctively 
adenomatous,  and  another  part  as  distinctively  fibromatous.  The  ducts,  also, 
may  become  stretched  and  elongated,  with  dilatation  of  the  acini,  giving  rise  to 
the  characteristic  ''cystic  clefts"  of  Schinmielbusch. 


Fig.  381. — Fibro- Adenoma  of  the  Left  Breast,  Presenting  a  Close  Resemblance  to  Sarcoma.    (Original.) 

In  fibro-adenoma  of  slow  growth  the  connective  tissue  develops  as  a  firm 
fibrous  mass,  whereas  in  tumors  of  more  rapid  growth  the  connective  tissue  is 
of  a  looser,  sometimes  myxomatous,  texture.  Thus  certain  tumors  described 
as  "cysto-sarcoma."  ''intracanalicular  nwxoma."  "adeno-cystoma,"  etc.,  are 
essentially  fibro-adenomata  presenting  individual  variation  from  the  ordinary 
type,  determined  perhaps  by  some  stmctural  peculiarity  pre-existent  in  the 
breast. 

The  firm  fibro-adenomata  occur  for  the  most  part  in  young  girls  or  in  young 
women  who  have  never  been  pregnant.  Structurally,  they  consist  of  masses  of 
connective  tissue  enclosing  portions  of  normal  or  altered  glandular  tissue,  with 
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linear  spaces  lined  with  normal  or  with  more  or  less  degenerated  epithelium. 
They  are,  therefore,  glandular  tumors  with  exaggerated  proliferation  of  connec- 
tive tissue.  Clinically  they  are  slow-growing,  hard,  freely  movable,  circum- 
scribed, usually  painless  tumors.  Adcno-fibromata  (Fig.  381)  originating  at  a  later 
period  of  life,  in  more  fully  developed  breasts  in  which  more  acini  are  present, 
are  apt  to  form  larger  and  softer  tumors  (Fig.  382),  more  prone  to  degeneration 
(fatty  or  mucous  change  of  the  epithelium,  myxomatous  change  in  the  inter- 
acinous  connective  tissue  resulting  in  cystic  degeneration,  etc.).  These  softer 
and  more  rapidly  growing  tumors  occur  oftenest  about  the  age  of  thirty  to 
thirty-five.    To  the   adeno-fibromata  belong   tumors  described  as  ''circumca- 


FiG.  382. — Section  of  the  Fibro- Adenoma  Shown  in  Fig.  381.     Natural  size.     (Original.) 

nalicular,"  ''intercanahcular,"  and  " intracanalicular "  or  "cystic"  fibromata 
(Fig.  383),  the  latter  constituting  a  large  proportion  of  all  the  cystic  tumors  of 
the  breast. 

A  peculiar  form  of  chronic  mammary  tumor  has  been  described  by  Reclus  as 
"maladie  cystique";  also  by  Schimmelbusch,  who  has  described  a  similar 
affection  to  w^hich  he  has  given  the  name  of  "  cystadcnoma  "  of  the  breast.  Both 
authors  have  observed  a  tendency  in  these  growths  to  carcinomatous  degenera- 
tion. In  a  series  of  cases  reported  by  B.  Farquhar  Curtis — the  pathological 
findings  by  F.  C.  Wood — the  conditions  correspond  closely  to  those  described 
by  Reclus  and  Schimmelbusch:  namely,  chronic  induration  with  some  enlarge- 
ment of  the  whole  or  a  part  of  the  breast,  occurring  usually  in  women  of  middle 
age — sometimes  between  twenty  and  thirty,  but  much  more  frequently  between 
thirty  and  forty.  This  condition  may  persist  after  the  menopause,  although 
rarely  beginning  so  late  in  life.  Curtis  describes  two  pathological  varieties:  the 
one  characterized  as  a  form  of  chronic  interstitial  mastitis,  the  other  described 
as  ''diffuse  fibro-adenoma."    Typical  cases  may  readily  be  refern>d  to  one  or 
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the  other  of  these  two  classes,  but  in  other  cases  such  a  differentiation  is  im- 
possible; occasionally  the  two  conditions  are  found  in  different  parts  of  the 
same  breast.  The  diffuse  fibro-adenoma  of  Curtis  is  described  by  Schimmelbuseh 
as  a  fibrous-tissue  growth  containing  numerous  cysts  with  thick  gelatinifomi 
contents ;  a  tumor  in  which  an  abundant  hyperplasia  of  the  epithelium  of  the  acini 
precedes  the  cyst  formation.  In  most  cases  the  growth  has  no  defined  boundary; 
hence  the  name  "diffuse"  fibro-adenoma.  An  abundant  round-cell  infiltration 
of  the  connective  tissue,  a  less  marked  adenomatous  development,  and  the 
presence  of  numerous  cysts  characterize  the  cases  of  chronic  interstitial  mastitis. 
The  anatomical  changes  vary  extremely,  the  distinction  between  the  two  classes 
of  cases  turning  on  the  relative  amounts 
of  glandular  and  connective  tissue. 
Stmcturally.  these  "diffuse  fibro-ade- 
nomata"  differ  materially  from  typi- 
cal fibro-adenomata.  Clinically  they 
differ  also  quite  as  materially,  in  that 
true  fibro-adenomata  rarely  become 
carcinomatous,  whereas  the  diffuse 
fibro-adenomata  not  infrequently  un- 
dergo this  transformation.  A  case 
under  pei-sonal  observation  has  been 
carefully  studied  by  Clopton,  who  was 
able  to  follow  the  transition  from  a 
benign  to  a  malignant  growth.  The 
case  was  under  observation  for  about  ten 
years,  during  which  period  the  tumor, 
in  the  beginning  clinically  benign  and 
microscopically  a  diffuse  chronic  cystic 
mastitis  or  diffuse  fibro-adenoma,  re- 
appeared as  a  clinically  malignant  and  microscopically  carcinomatous  growth. 
In  places  the  cells  were  arranged  as  in  adeno-carcinoma;  the  general  picture 
being  typical  of  scirrhous  cancer,  but  showing,  in  some  parts,  the  cystic  character 
of  the  parent  growth. 

Prognosis. — The  hard,  movable,  encapsulated  fibro-adenoma  when  once 
removed  does  not  return.  Bearing  in  mind,  however,  that  at  the  time  of  such 
removal  other  similar  tumore  may  be  already  growing,  although  not  yet  dis- 
covered, the  surgeon  should  give  a  guarded  prognosis.  Again,  the  distinction 
between  some  of  these  tumors  and  sarcoma  is  by  no  means  clear.  In  the  case 
of  growths  showing  cystic  and  myxomatous  changes,  suspicion  of  malignancy  is 
justifiable;  moreover,  it  is  a  clinical  fact  that  tumors  of  the  breast  which  con- 
tain cysts  and  intracystic  growths  are  much  more  prone  to  recur  than  are  the 
simple  hard  fibro-adenomata.  The  possibility  of  overlooking  incipient  car- 
cinomatous changes  in  certain  tumors  must  also  be  kept  in  mind  as  a  further 
reason  for  exercising  extreme  caution  in  giving  a  prognosis  as  to  what  may 
be  expected  to  happen  after  the  removal  of  the  growth. 


iiG.  3s3. — Section  of  an  Intracanaiicular 
Fibro-Adenoma  of  the  Female  Brea.st.  Mag- 
nified about  100  diameters.     (Original.) 
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Treatment. — The  treatment  of  all  the  foregoing  tumors  is  by  operation.  In 
the  hard  fibre-adenoma  which  occurs  in  young  girls,  circumstances  may  justify 
delay  in  its  removal,  so  long  as  the  tumor  is  small  and  causes  no  considerable 
inconvenience.  If  the  tumor  is  increasing  in  size,  or  if  marriage  is  contemplated, 
it  should  certainly  be  removed.  Under  the  stimulus  of  pregnancy  and  lactation 
the  tumor  is  likely  to  take  on  rapid  increase,  and,  almost  certainly,  to  become 
painful.  If  the  tumor  lies  near  the  surface  it  may  be  held  prominently 
forward  between  the  finger  and  thumb,  and  a  radial  incision,  made  directly  upon 
the  tumor,  may  suffice  to  allow  it  to  be  shelled  out  from  its  capsule;  but  it  is 
not  infrequently  the  case  that  a  fibro-adenoma  is  found  to  be  connected  with  the 
gland  by  a  process  of  mammary  tissue,  necessitating  a  careful  dissection.  Hsemos- 
tasis  should  be  perfect  before  closure  of  the  incision,  and  care  should  be  taken 
to  bring  the  breast  tissues  together  in  such  a  way  as  to  avoid  dead  spaces.  Especial 
precautions  should  be  taken  against  infection,  lest  burrowing  abscess,  giving  rise 
to  a  disfiguring  scar  and  possible  deformity  of  the  breast,  ensue.  When  the 
tumor  is  deeply  seated,  and  especially  when  there  is  more  than  one  such  tumor, 
removal  may  be  effected  by  the  method  of  Dr.  T.  Gaillard  Thomas.* 

The  larger  and  softer  tumors,  that  occur  in  older  women  and  are  frequently 
associated  with  cystic  or  myxomatous  changes,  may  require  amputation  of  the 
breast.  This  also  may  be  done  by  placing  the  incision  in  the  manner  described 
by  Thomas,  the  amputation  being  made  subcutaneously  and  the  nipple  being 
left  in  place. 

Cysts. — All  varieties  of  breast  tumors  may  be  the  seat  of  cystic  transforaiation 
incidental  to  the  growth  of  the  neoplasm.  The  serious  import  in  these  cases 
lies,  not  in  the  cyst,  but  in  the  character  of  the  tumor;  and  the  treatment  resolves 
itself  into  dealing  with  the  morbid  growth  in  the  substance  of  which  the  cysts 
have  been  developed.  This  seems  obvious,  but  may  be  difficult  in  practice;  the 
cysts  sometimes  attaining  such  a  size  as  practically  to  obscure  the  remainder  of 
the  original  tumor  or,  in  some  cases,  developing  a  papillary  growth  from  their 

*  "  On  the  Removal  of  Benign  Tumors  of  the  Mamma  without  Mutilation  of  the  Organ,"  by 
T.  G.  Thomas,  M.D.,  in  the  New  York  MedicalJournal,  1882,  XXXV.  "...  The  patient  standing 
erect  and  the  mamma  being  completely  exposed,  a  semicircular  line  is  drawn  with  pen  and  ink 
exactly  in  the  fold  which  is  created  by  the  fall  of  the  organ  upon  the  thorax.  This  line  encir- 
cles the  lower  half  of  the  breast  at  its  junction  with  the  trunk.  As  soon  as  it  has  dried,  the 
patient  is  anaesthetized,  and  with  the  bistoury  the  skin  and  areolar  tissue  are  cut  through,  the 
knife  exactly  following  the  ink  line  above  mentioned  until  the  thoracic  muscles  are  reached. 
From  these  the  mamma  is  now  dissected  away  until  the  line  of  dissection  represents  the  chord 
of  an  arc  extending  from  extremity  to  extremity  of  the  semicircular  incision.  The  lower  half 
of  the  mamma,  which  is  now  turned  off,  is,  after  ligation  of  all  bleeding  vessels,  turned  upward 
by  an  assistant  and  laid  upon  the  chest- walls  just  below  the  clavicle.  An  incision  is  then  made 
upon  the  tumor  from  underneath  by  the  bistoury,  a  pair  of  short  vulsellar  forceps  firmly  fixed 
into  it,  and,  while  traction  is  made  by  these,  its  connections  are  snipped  by  scissors,  the  body 
of  the  tumor  being  closely  adhered  to  in  this  process,  and  the  growth  is  removed.  All  hemor- 
rhage is  then  checked,  and  the  breast  is  put  back  into  its  original  position.  .  .  .  A  glass  tube, 
with  .small  holes  at  its  upper  extremity  and  along  its  sides,  about  three  inches  in  length  and  of 
about  the  size  of  a  No.  10  urethral  sound,  is  then  passed  between  the  lips  of  the  incision,  and 
its  lower  extremity  is  fixed  to  the  thoracic  walls  by  India-rubber  adhesive  plaster  and  the 
wound  closed  by  interrupted  sutures.  ...  On  the  ninth  day  the  sutures  are  removed.  .  .  . 
No  deoression  follows  the  operation." 
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walls  which  may  so  fill  the  cavity  as  to  simulate  a  sohd  tumor.  The  differentia- 
tion between  true  cysts  and  cavities  originating  in  the  breaking  down  of  solid 
growths  may  also  be  extremely  difficult,  and  confusion  may  be  almost  unavoid- 
able if  one  tmsts  wholly  to  naked-eye  examination.  Hence  the  great  difficulty 
of  deciding  whether  a  mammary  cyst  has  arisen  de  novo,  or  has  been  developed 
in  connection  with  a  pre-existent  morbid  growth  in  which  it  may  still  be  embed- 
ded and  from  which  sprouting  may  have  taken  place  into  its  cavity.  Cysts  devel- 
oped independently  of  pre-exi.stent  neoplasms  may  be  broadly  distinguished  as 
retention  cysts  (galactocele),  cysts  appearing  in  the  course  of  simple  chronic 
mastitis,  and  the  rare  cases  of  echinococcus  cyst. 

Simple  cysts  in  the  breast  occur  most  frequently  about  the  time  of  life  when 
cancer  may  be  expected  to  develop.  They  occur  in  all  parts  of  the  breast,  and 
do  not  show  decided  predilection  for  any  particular  region.  Ordinarily  there 
is  no  retraction  of  the  nipple  and  no  dimpling  of  the  skin,  although  both  of  these 
conditions  have  been  occasionally  noted.  Cysts  may  be  single,  though  oftenest 
multiple;  individual  cysts  varying  from  the  size  of  a  pea  to  that  of  an  egg,  or  even 
attaining  much  larger  dimensions.  In  some  cases  there  is  a  clear  yellowish,  some- 
times bloody  discharge  from  the  nipple. 

Dl\gxosis. — The  diagnosis  is  sometimes  easy,  oftener  difficult.  Variations 
in  size  and  in  the  degree  of  tenderness  on  pressure  are  said  to  be  indications 
pointing  to  the  diagnosis  of  a  cyst.  On  palpation  a  cyst  often  gives  the  im- 
pression of  elasticity,  or  even  of  fluctuation. 

Treatment. — Some  authore  recommend  aspiration  of  cysts,  and  report  cures 
effected  in  this  way.  Some  also  inject  cysts,  after  evacuation  of  their  contents, 
with  the  object  of  obliterating  the  cavity.  In  view  of  the  demonstration  of  the 
possible  transition  of  certain  cystic  conditions  into  carcinoma,  such  practices 
seem  dangerous.  Many  cysts  present  small  papillary  ingrowths,  in  which  a 
carcinomatous  invasion  not  infrequently  takes  place.  In  a  case  reported  by 
Curtis,  a  mammarv'  cyst  containing  about  three  ounces  of  fluid  showed  a  perfectly 
smooth  wall,  and  the  surrounding  tissues  felt  soft  and  nomial ;  yet  microscopical 
examination  of  a  portion  of  the  cyst  wall  revealed  carcinoma. 

The  safer  procedure,  in  apparently  simple  cysts,  is  to  excise  at  least  the  entire 
cyst.  But  many  cysts  are  accompanied  by  small  hard  tumors,  and,  so  long  as 
there  is  no  absolutely  tm.stworthy  sign  by  which  one  may  distinguish  between 
such  conditions  and  carcinoma,  it  is  not  permissible  to  wait  for  the  cardinal 
svTiiptoms  of  malignancy,  such  as  involvement  of  the  lymphatics,  retraction  of 
the  nipple,  adhesions  to  the  skin,  etc.,  to  develop.  Moreover,  cystic  tumors  in 
the  breast  occasionally  show  retraction  of  the  nipple  or  adhesion  of  the  skin  to 
the  surface  of  the  tumor,  thus  simulating  malignant  disease.  Error  in  differential 
diagno.sis  is,  therefore,  often  unavoidable.  Hence,  in  deciding  on  and  in  plan- 
ning any  operative  procedure,  it  is  best  to  err,  if  at  all,  on  the  side  of  safety.  It 
must  be  borne  in  mind  also  that  a  malignant  focus  in  a  lymph  node  may  fomi 
such  a  veiy  small  object  in  the  breast  as  to  escape  the  most  careful  search  by 
the  pathologist. 

In  dealing,  therefore,  with  a  small,  single  cyst,  it  is  always  safest  to  cut  out 
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the  wall  of  the  cyst  and,  in  addition,  enough  of  the  apparently  healthy  breast  tissue 
to  insure  the  probable  removal  of  all  diseased  portions.  In  the  case  of  very  large 
or  multiple  cysts,  amputation  of  the  entire  breast  is  generally  indicated.  This 
may  often  be  done  by  the  method  of  Thomas.  (See  page  526.)  The  tendency 
of  cystic  disease  to  reappear  in  any  portion  of  the  gland  that  may  have  been  left 
after  operation,  should  be  considered  as  a  valid  reason  for  removing  the  entire 
breast  in  most  cases.  The  mutilation  may  often  be  concealed  in  a  measure  by 
not  removing  the  nipple.  Finally,  the  specimen  should  be  subjected  to  a 
microscopic  examination  in  order  to  ascertain  whether  or  not  the  disease  is 
likely  to  extend  beyond  its  apparent  limits. 

Echinococcus  Cyst. — Echinococcus  (hydatid)  cyst  in  the  breast  is  exceedingly 
rare,  only  a  very  small  number  of  cases  having  been  recorded.  The  cyst  grows 
very  slowly,  is  painless,  and  seldom  attains  any  great  size. 

The  fluid  contained  in  these  cysts  differs  from  that  found  in  other  cysts  of 
the  mamma  in  being  non-albuminous  and  often  containing  booklets,  which  are 
pathognomonic.  Aspiration  of  the  cyst  and  a  chemical  and  microscopic  ex- 
amination of  the  contents  afford  the  most  trustworthy  data  for  a  diagnosis,  but 
in  only  about  half  the  cases  are  the  characteristic  booklets  discoverable  even 
after  the  most  careful  search  with  the  microscope.  Complete  excision  of  the 
sac  is  the  only  effective  treatment. 

Lipoma. — Lipoma  of  the  breast  itself  is  extremely  rare.  Lipomata  develop- 
ing in  the  retromammary  tissue,  or  in  the  subcutaneous  tissues  about  the  breast, 
are  comparatively  common. 

A  lipoma  may  displace  the  gland  and  possibly  give  rise  to  a  mistake  in  diag- 
nosis. Velpeau  mentions  an  instance  in  which  a  subcutaneous  fatty  tumor  was 
mistaken  for  a  mammary  cj^st;  and  Billroth  has  reported  a  case  in  which  a  huge 
retromammary  lipoma,  over  which  the  apparently  healthy  breast  was  flattened, 
was  mistaken  for  a  hypertrophy  of  the  organ,  and  accordingly  the  breast  was 
amputated.  Correct  diagnosis  in  such  cases  is  of  great  importance  in  planning 
an  operation.  When  the  affection  is  unilateral  it  should  lead  one  to  suspect  a 
tumor  rather  than  a  hypertrophy.  In  some  women  the  breasts  become  converted 
about  the  time  of  the  menopause  into  enormous  masses  of  fatty  tissue.  This 
should  not  be  classed,  however,  as  lipoma,  being  in  no  sense  a  true  tumor. 
Diffuse  lipoma  may  occasionally  affect  the  pectoral  region.  The  treatment  of 
lipoma  is  extirpation  of  the  growth ;  it  is  seldom  necessary  to  remove  the  whole 
breast.  After  the  removal  of  the  tumor,  the  breast,  with  the  nipple,  may  be 
replaced. 

Angioma. — Na^vus  may  affect  the  skin  of  the  breast,  but  oftener  extends 
also  into  the  subjacent  tissue.  True  angioma  of  the  mamma  is  very  rare.  A 
few  cases  have  been  recorded,  the  tumor  sometimes  attaining  a  large  size. 

The  treatment  is  surgical ;  in  rare  cases,  strangulation  of  the  growth  by  liga- 
ture is  practicable,  but  as  a  general  rule  excision  is  to  be  {^referred.  In  removing 
an  angioma  the  cavernous  mass  should  on  no  account  be  cut  into;  the  incisions 
should  be  kept  well  away  from  the  growth,  in  the  healthy  tissue,  and  a  competent 
assistant  should  be  at  hand,  prepared  to  catch,  on  the  instant,  any  vessels  that 
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may  chance  to  be  divided.  The  hemorrhage  resulting  from  any  operation  that 
involved  cutting  of  the  tumor  itself  would  undoubtedly  be  fraught  with  grave 
danger. 

In  cases  of  venous  angioma  (cavernous  nsev-us)  and  arterial  angioma  (cirsoid 
aneurism)  Wyeth  has  practised  the  injection  of  boiling  water  into  the  body  of 
the  growth.  The  quantity  injected  may  be  only  a  few  drops  at  a  time  or  as  much 
as  an  ounce  or  even  more,  according  to  the  size  and  location  of  the  tiunor;  and 
the  injection  should  be  repeated,  or  not,  according  to  the  indications.  The 
result  of  the  procedure  has  been  to  consolidate  the  growth  at  the  site  of  the 
injection,  and  this  consolidation  has  been  followed  by  absorption  without  subse- 
quent deformity.     The  water  must  be  injected  at  the  boiling  temperature. 

In  nsevus  of  the  skin  multiple  punctate  cauterization,  effected  by  pricking 
the  part  with  a  red-hot  needle  or  by  galvano-cautery,  may  accompUsh  a  cure. 

Neuroma. — It  would  seem  that  true  neuroma  never  occurs  in  the  breast. 
Certain  so-called  neuromata  of  the  breast  are  of  the  same  nature  as  the  small 
painful  tumors  often  found  under  the  skin  of  the  extremities,  although  rarely  in 
the  mammar}'  region.  These  are  not  true  neuromata,  but  are  composed  almost 
entirely  of  fibrous  tissue  formed  about  terminal  nerve  filaments.  The  tenderness 
and  neuralgic  pains  associated  with  these  httle  growths  are  exaggerated  when 
they  occur  in  the  mammary  field;  and  they  often  give  rise  to  great  mental 
anxiety.  They  are  benign,  and  should  be  excised.  They  are  so  small  as  to  be 
easily  overlooked;  and  it  seems  probable  that  in  certain  cases  they  may  be  the 
unrecognized  cause  of  severe  neuralgia  of  the  breast. 

Enchondroma ;  Osteoma;  Myxoma. — True  enchondroma  and  osteoma  of 
the  breast  are  extremely  rare,  if  indeed  they  ever  occur.  Cartilage  with  bone, 
or  a  calcified  area,  is  found  occasionally  in  connection  with  other  tumors,  such 
as  sarcoma,  carcinoma,  or  fibro-adenoma. 

Myxoma  is  verj-  rarely  found  in  the  mamma.  Fibro-myoma  is  somewhat 
less  rare:  clinically,  it  resembles  fibro-adenoma. 

Sarcoma. — The  differentiation  between  sarcoma  and  fibro-adenoma,  as 
observed  in  the  female  breast,  is  often  extremely  difficult,  even  \N'ith  the  aid  of 
the  microscope.  As  fibro-adenomata  show  fibrous  tissue  in  various  stages  of 
development,  it  may  be  impossible  to  distinguish  them  histologically  from 
certain  types  of  sarcoma.  The  clinical  distinctions  between  sarcoma  and  the 
soft  and  rapidly  growing  adeno-fibroma  are  also  so  poorly  defined  as  to  throw 
doubt  on  the  diagnosis  in  many  of  the  cases  included  in  the  published  statistics 
of  sarcoma  of  the  breast.  As  compared  with  fibro-adenoma,  and  still  more  so 
with  carcinoma,  true  sarcoma  of  the  breast  is  of  rare  occurrence.  All  varieties 
of  sarcoma  are  found  in  the  breast;  spindle-celled  sarcoma  probably  occurring 
most  frequently,  round-celled  sarcoma  next,  and  giant-celled  sarcoma  rarely. 
Cystic  degeneration  is  of  common  occurrence  in  these  tumors.  Mammary- 
sarcoma  is  infrequent  before  the  age  of  adolescence:  Sheild  ha\'ing  recorded  only 
a  single  case  in  a  girl  of  fourteen  years.  Of  cases  classified  as  sarcoma  by  Gross, 
the  greater  number  occurred  during  the  period  of  greatest  functional  acti\-ity — 
2.€.,  during  the  third  and  fourth  decades;  the  average  age  being  given  as  about 
VOL.  VI. — 34 
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thirty-five  years.  According  to  Sheild  and  Bryant,  sarcoma  of  the  breast  is 
most  common  in  middle  or  later  life  (past  thirty  or  thirty-five  years),  less  common 
in  women  about  fifty,  and  rare  in  young  women.     (Bryant.) 

Etiology. — The  etiology  of  mammary  sarcoma  is  obscure.  Contusions  or 
other  injuries  of  the  breast  are  often  invoked  as  causative  factors,  and  must,  in 
certain  cases,  be  recognized  as  an  exciting  cause. 

Histology. — Microscopic  examination  of  sections  from  different  parts  of 
the  same  tumor  often  shows  different  types  of  cells,  making  it  difficult  to  assign 

a  distinctive  name  to  the  sarcoma 
as  a  whole.  The  microscopic  diag- 
nosis of  sarcoma  turns  largely  on 
the  fact  that  the  cells  are  separated 
by  intercellular  substance,  which, 
however,  is  often  very  small  in 
amount.  Certain  sarcomata  show 
indications  of  an  alveolar  arrange- 
ment; and  an  alveolar  sarcoma  of 
the  breast  has  been  described  by 
even  so  competent  an  observer  as 
Billroth.  Histologically,  sarcoma 
closely  resembles  normal  embryonic 
or  formative  connective  tissue  (Fig. 
384),  of  which  it  may  exhibit  nearly 
every  step  in  development — from 
the  soft,  rapidly  growing  round- 
celled  sarcoma,  which  closely  re- 
sembles granulation  tissue,  to  a  hard  tumor  of  slow  growth,  which  may  have  be- 
come converted  in  great  part  into  fibrous  tissue,  or  even  into  cartilage  or  bone. 
Course  of  the  Disease. — Sarcoma  of  the  breast  occurs  ordinarily  as  a  single 
tumor;  rarely  are  there  multiple  tumors,  and  rarely  are  both  breasts  involved 
at  the  same  time.  The  rapidity  of  growth  is  in  relation  to  the  more  or  less 
marked  embryonic  character  of  the  tissue.  The  relative  malignancy  of  the 
neoplasm  is  indicated  by  the  comparative  rapidity  or  slowness  of  increase. 
Most  sarcomata  of  the  breast  undergo  cystic  changes ;  and  in  such  cases  there  is 
often  a  discharge  from  the  nipple.  Hemorrhagic  or  other  exudations  into  these 
cysts  may  give  rise  to  sudden  and  alarming  increase  in  size.  When  a  sarcoma 
develops  in  the  breast  during  pregnancy  or  lactation  it  grows  with  frightful 
rapidity,  and  goes  on  quickly  to  a  fatal  termination. 

Diagnosis. — The  diagnosis  is  attended  in  the  beginning  with  great  difficulty; 
in  the  later  stages  the  mode  of  development,  the  relation  of  the  tumor  to  the 
surrounding  tissues,  and  the  absence  of  any  involvement  of  the  related  lymph 
nodes  may  afford  data  on  which  to  base  a  definite  diagnosis.  Sarcoma  usually 
thrusts  aside,  compresses,  and  causes  atrophy  of,  the  tissues  of  the  breast.  The 
cutaneous  veins  overlying  the  tumor  enlarge  early,  and  the  skin  looks  thinned, 
stretched,  congested,  and  pigmented,  but  is  not  infiltrated  or  thickened  as  in 


Fig.  384. — Section  of  Spindle-Cell  Sarcoma  of  the 
Female  Breast.  Magnified  about  100  diameters. 
(Original.) 
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carcinoma.  The  skin  is  ordinarily  not  adherent  to  the  subjd,cent  tumor,  and 
the  regional  lymphatics  are  only  exceptionally  enlarged.  In  rapidly  growing 
sarcoma  the  local  as  well  as  the  bodily  temperature  is  increased;  these  manifesta- 
tions simulating  the  febrile  symptoms  which  accompany  suppurative  processes. 
In  large  sarcomata  there  is  a  distinct  tendency  to  ulceration,  due  generally  to 
gangrene  from  impaired  nutrition  rather  than  to  infiltration  of  the  skin.  A 
fungous  mass  almost  invariably  protrudes  soon  after  the  skin  has  given  way,  but 
the  edges  of  the  ulcer  are  clean-cut,  not  thickened,  and  not  adherent  to  the 
fungous  mass. 

Prognosis. — Local  recurrence  and  visceral  metastases  are  common.  Dis- 
semination takes  place  ordinarily  by  way  of  the  blood  stream.  It  seems  certain 
that  the  growth,  even  when  apparently  encapsulated;  spreads  along  the  adven- 
titia  of  the  blood-vessels  external  to  the  capsule.  A  remarkable  tendency  to 
local  recurrence  of  spindle-celled  sarcoma  has  been  noted. 

Trk\tment. — An  early,  wide  removal  of  the  growth  is  the  proper  course. 
Bearing  in  mind  the  marked  proneness  to  local  as  well  as  general  recurrence, 
together  with  the  tendency  to  spread  along  the  blood-vessels,  and  recognizing 
the  fact  that  the  clearing  out  of  the  axilla  and  the  removal  of  the  pectoral  muscles 
do  not  materially  add  to  the  seriousness  of  the  operation,  the  writer  believes 
that  a  radical  operation  should  be  performed.  Especially  important  is  this  in 
the  large  or  rapidly  gro\dng  sarcomata,  in  which  the  prognosis  is  always  grave; 
in  the  smaller,  harder,  more  slowly  growing  sarcomata  it  may  be  permissible  to 
halt  with  the  amputation  of  the  breast.  Any  local  recurrence,  however,  unless 
known  to  be  complicated  by  internal  metastasis,  calls  for  an  immediate  radical 
operation,  with  removal  of  the  pectoral  muscles  and  clearing  of  the  axilla.  In 
some  instances  of  inoperable,  recurrent  cases,  the  injection  of  Coley's  toxins  into 
the  tumor  has  been  followed  by  marked  diminution  in  size  or  even  by  apparent 
cure;   .r-ray  treatment,  also,  may  afford  some  amelioration. 

Caxcinoma. — Cancers  comprise  by  far  the  greatest  number  of  mammary 
tumoi-s,  the  percentage  being  estimated  at  from  eighty  per  cent  to  eighty-five 
per  cent  by  different  authors ;  about  eighty-two  per  cent  would  seem  to  be  very 
near  the  true  proportion.  The  breast  is  also  one  of  the  organs  most  frequently 
attacked  by  carcinoma,  the  invasion  of  the  disease  being  in  close  relation  to 
sexual  development,  to  functional  activity  of  the  organ,  and  to  structural 
involution  incident  to  or  following  the  menopause.  Vital  statistics  show  an 
apparently  marked  increase  in  the  prevalence  of  cancer,  as  indicated  by  a  pro- 
gressively increasing  death  rate  throughout  the  civilized  world.  Moreover,  as, 
with  the  single  exception  of  the  uterus,  there  is  no  organ  of  the  body  subject  to 
such  enormous  variation  in  nutrition  as  the  female  breast,  there  is  no  reason  to 
doubt  that  cancer  of  the  breast  shares  fully  in  the  general  increase.  Causes 
possibly  predisposing  to  this  increase  have  been  sought  in  more  abundant  con- 
sumption of  animal  food,  in  a  richer  diet  generally,  in  particular  kinds  of  food, 
etc.,  but  nothing  has  been  definitely  proved,  nor  does  the  study  of  the  general 
conditions  associated  with  cancer  of  the  breast  go  very  far  in  support  of  these  or 
similar  conjectures. 
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Etiology. — The  primary  cause  of  cancer  of  the  breast,  as  of  cancer  in  general, 
is  unknown.  It  will  be  sufficient,  therefore,  to  consider  in  this  connection  only 
those  conditions  which  have  been  recognized  as  predisposing  to  its  development. 
In  many  cases  of  carcinoma  of  the  breast  it  is  remembered  that  some  local 
irritation  or  injury  has  preceded  the  development  of  the  tumor,  but  it  is  gen- 
erally impossible  to  demonstrate  a  directly  causative  relation,  and  in  most  cases 
no  such  history  is  obtainable.  An  injury  to  the  breast  may,  however,  awaken  a 
latent  tendency  to  carcinoma,  especially  when  it  has  been  received  at  a  time 
when  predisposition  to  the  disease  may  be  regarded  as  probable.  Such  cases 
come  to  the  notice  of  every  surgeon.  Continuous  mechanical  irritation,  inter- 
mittent or  continuous  pressure  on  the  breast,  as  by  a  corset,  etc.,  may  thus  be 
included  among  the  occasional  etiological  factors. 

The  part  played  by  heredity  in  the  causation  of  cancer  is  undetermined.  The 
percentage,  in  carcinoma  of  the  breast,  is  variously  estimated  at  from  five  per 
cent  (Gebele)  to  17.09  per  cent  (Horner).  It  is  well  known,  however,  that 
certain  families  show  a  predisposition  to  cancer.  Mastitis,  in  its  various  forms 
and  sequelae,  must  be  recognized  as  distinctly  a  predisposing  cause.  Breasts 
which  have  undergone  cystic  degeneration  at  the  period  of  involution  are  prone 
to  cancerous  degeneration.  The  old  scars  left  after  acute  mastitis  are  frequently 
starting-points  for  carcinoma.  The  great  majority  of  cancers  of  the  breast 
develop  in  women  who  have  nursed.  It  seems  certain  that  breasts  which  have 
attained  or  have  passed  through  the  stage  of  full  physiological  development,  as  in 
women  who  have  borne  children,  are  more  prone  than  others  to  carcinoma. 
The  influence  of  age  in  breast  carcinoma  is  undoubted ;  by  far  the  greatest  pro- 
portion of  cases  occurring  during  the  period  of  retrograde  changes  in  the  gland, 
in  connection  with  or  after  the  menopause,  between  the  ages  of  forty  and  fifty. 

Pathology. — Carcinoma  is  characterized  by  proliferation  of  atypical  epithe- 
lial cells  which  progressively  invade  the  contiguous  tissues,  with  substitution  of 
new  histological  elements  foreign  to  the  proper  structure  of  the  affected  organ. 
According  as  the  proportion  of  the  fibrous  to  the  epithehal  constituents  varies, 
it  is  convenient  to  distinguish  the  growths  as  hard  and  soft  carcinomata,  respec- 
tively. At  the  one  extreme  is  the  hard,  scirrhous  carcinoma,  at  the  other  the 
soft,  medullary,  or  encephaloid  carcinoma.  In  the  latter  variety  the  bulk  of  the 
tumor  is  made  up  of  epithelial  elements ;  in  scirrhus  the  fibrous  tissue  is  greatly 
in  excess.  Cancer  originating  in  the  epithelium  of  the  acini — acinous  carcinoma 
— is  very  much  more  common  than  cancer  beginning  in  the  epithelium  of  the 
ducts — duct  carcinoma. 

Mode  of  Dissemination. — Cancerous  growths  enlarge  by  progressive  invasion 
of  the  surrounding  tissues.  The  process  has  been  investigated  by  Heidenhain, 
Stiles,  Handley,  Rotter,  and  others.  Handley  has  made  it  clear  that  the  growth 
of  a  cancer  of  the  breast  is  by  direct  and  continuous  centrifugal  extension  along 
the  lymphatics,  the  tumor  increasing  in  size  without  material  interruption  of  its 
continuity.  There  is  no  direct  evidence  of  extension  of  cancer  through  the 
blood-vessels;  and  the  fact,  established  by  Goldman  and  Schmidt,  that  cancer 
cells,  when  they  find  their  way  into  the  blood  stream,  give  rise  to  thrombosis. 
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and  that  in  the  process  of  organization  of  the  thrombus  they  are  usually  destroyed 
or  rendered  innocuous,  would  seem  definitely  to  discredit  the  hypothesis  of  a 
dissemination  of  carcinoma  by  the  blood.  Cancer  cells  which  have  once  found 
their  way  into  the  larger  hinph  channels  are  carried  onward  to  the  Ijnnph  nodes, 
where  they  give  rise  to  metastases. 


Fig.  3S5. — Cancerous  Lymphangitis  secondarv  to  Cancer  of  the  Breast.  (After  John  A.  For- 
dyce.  Journal  of  the  American  Medical  Association.  Oct.  24,  1908.) 

The  microphotograph  shows  the  cancer  cells  in  the  lymphatics  of  the  skin  and  the  mode  of  the  ex- 
tension of  the  disease. 


Handley  has  shown  that  dissemination  occurs  chiefly  by  the  growi;h  of  the 
cancer  cells  along  the  lymphatics  by  a  process  which  he  calls  "permeation."  It 
seems  clear,  too.  from  evidence  brought  forward  by  other  investigators,  but  most 
convincingly  by  Handley,  that  the  centrifugal  extension  of  cancer  of  the  breast 
takes  place  primarily  in  the  plane  of  the  deep  fascia,  and  that  the  infiltration  of 
the  integument,  of  the  muscles  subjacent  to  the  deep  fascia,  and  of  the  under- 
ning  viscera,  is  due  to  secondary  lymphatic  transmission  in  directions  perpen- 
dicular to  this  principal  plane.    The  occasional  extension  of  cancer  in  the  track 
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of  the  blood-vessels  may  be  explained  as  a  growth  of  cancer  cells  along  the 
accompanying  lymph  channels.  Statistics  show  a  distinct  relation  between 
deep  metastases — in  the  bones,  the  thoracic  and  abdominal  viscera,  etc. — and 
the  areas  which  have  become  invaded  by  subcutaneous  cancerous  nodules.  The 
observation  of  Handley,  that  cancerous  growths  in  the  breast  show  a  marked 
tendency  to  spread  widely  in  the  lymphatics  along  the  fascial  planes  before  in- 
volving the  underlying  tissues  or  organs,  is  of  the  greatest  importance  both  from 
the  pathological  and  from  the  surgical  standpoint.  The  general  shape  of  the 
growing  tumor  is  approximately  that  of  a  biconvex  lens,  the  greatest  extension 
in  depth  corresponding  to  the  greatest  convexity  in  front.  Dissemination  takes 
place  primarily  by  tendril-like  lines  of  cancer  cells  reaching  out  from  the  growth 
by  way  of  the  finer  vessels  of  the  lymphatics  plexuses  (Fig.  385) ;  embolic  infarc- 
tion of  the  regional  lymph  nodes  follows ;  only  in  the  most  advanced  stages  of  the 
disease  do  the  cancerous  products  find  a  way  into  the  blood  stream.  In  general,  the 
lymphatics  which  afford  a  path  for  cancer  cells  are  in  close  relation  to  the  veins 
and  arteries.  Lymph  vessels  accompanying  the  radicles  going  to  the  axillary 
veins  lie  along  the  outer  edge  of  the  pectoral  muscle.  A  network  of  lymph  vessels 
extends  along  the  pectoral  fascia  to  the  axilla;  and  there  is  another  network  on 
the  deeper  surface  of  the  pectoral  muscle.  Other  lymph  vessels  accompany  the 
blood-vessels  that  perforate  the  pectoral  muscle  and  the  perforating  branches  of 
the  internal  mammary  vessels.  Then,  besides,  it  is  important  to  remember  that 
processes  of  the  breast  tissue  may  reach  widely  out  into  the  surrounding  fat,  that 
the  lymph  vessels  of  the  skin  communicate  with  the  lymphatic  network  surround- 
ing the  acini,  that  lymph  vessels  are  found  in  the  ligaments  of  Cooper,  that 
obstruction  of  a  lymph  channel  may  be  followed  by  the  appearance  of  vicarious 
lymph  channels,  and  that  the  migration  of  cancer  cells — as  has  been  shown  by 
Handley — takes  place  almost  as  freely  against  as  with  the  lymph  stream.  All 
these  facts  make  it  easy  to  realize  in  how  many  different  ways  breast  cancer  may 
spread  beyond  the  site  where  it  first  appeared. 

Scirrhus. — Scirrhus  is  by  far  the  most  common  form  of  acinous  carcinoma. 
In  the  beginning  of  such  a  cancerous  growth  the  single  layer  of  epithelial  cells 
(columnar  or  polyhedral)  lining  the  cavities  of  the  acini  and  finer  ducts  takes  on 
an  atypical  proliferation;  the  new  cells  crowding  the  acini  and  ducts,  and  giving 
rise  to  the  characteristic  epithelial  nests  or  columns.  These  irregular  cells, 
breaking  through  the  basement  membrane  of  the  acini  and  ducts,  find  their  way 
into  the  adjacent  connective-tissue  areas  and  lymph  spaces.  The  resultant 
carcinoma  is  thus  made  up  of  two  principal  constituents,  epithelial  cells  or 
parenchyma,  and  a  stroma  of  connective  or  fibrous  tissue  with  blood  and  lymph 
vessels.  In  scirrhous  cancer  there  is  marked  proliferation  of  the  connective 
tissue,  while  the  proliferation  of  epithelial  cells  takes  place  so  slowly  that  the 
fully  developed  tumor  may  show  many  alveol'.  only  partially  filled  with  cells,  and 
the  cellular  elements  of  the  growth  perhaps  limited  to  slender  strands  sparsely 
scattered  through  the  general  mass.  (Fig.  386).  Such  a  growth  remains  hard  and 
nodular,  and  seldom  attains  any  great  size ;  the  dense  connective  tissue  contract- 
ing upon  and  compressing  the  alveoli  and  ducts,  and  causing  early  degeneration 
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of  the  epithelial  cells.  There  is  seen  occasionally  an  atrophic  or  withering  form 
of  scirrhus,  which  is  clinically  of  extreme  importance.  The  epithelial  elements 
undergo  fatty  degeneration  and  disappear,  lea\'ing  little  more  than  a  contracted 
mass  of  fibrous  tissue  \\ith  here  and  there  small  groups  of  atrophied  cells  and 
debris;  a  condition  probably  due  to  an  exceptional  development  of  the  fibrous 
stroma,  with  diminution  of  the  blood  supply  incident  to  its  progressive  con- 
traction. 

Microscopically,  it  ma}'  be  difficult  to  distinguish  a  section  of  an  old  atrophic 
scirrhus  from  ordinary  scar  tissue.  Clinically,  the  shrinking  of  the  growth  is  so 
pronounced  as  oftentimes  to  give  rise 
to  an  appearance  as  if  the  breast  had 
been  removed.  (Fig.  387.)  The  gross 
appearance  of  such  a  gro^A-th  may  very 
closely  simulate  the  condition  seen  in 
certain  rare  cases  descril^ed  by  Billroth 
as  chronic  atrophic  (shrinking)  mastitis. 
Atrophic  scirrhus  occurs  especially  in 
spare  and  lean  women,  in  the  weak  and 
aged,  and  in  persons  with  feeble  cir- 
culation ;  oftenest  in  women  past  sixty 
years.  In  the  earlier  stages  the  course 
of  the  disease  is  much  the  same  as  in 
ordinary  cases  of  scirrhus,  the  tumor 
increasing  slowly  up  to  the  stage  of  in- 
volvement of  the  skin.  After  this  the 
growth  of  the  tumor  is  arrested,  the 
ulcer  contracting  and  becoming  hard, 
and  often  deeply  colored:  hence  the 
name  ''rose  cancer,"  by  which  this 
variety  is  known  to  the  laity.  As  an 
indurated  indolent  ulcer  with  scanty  discharge,  or  as  a  dr\'  desquamating  de- 
pression, atrophic  scirrhus  may  pei"sist  for  many  yeai"s  with  but  little  annoy- 
ance to  the  patient  and  practically  no  disturbance  of  the  general  health. 

Medullary  Carcinoma. — In  this  variety  of  cancer  the  sparse  and  loose  stroma 
is  filled  with  epithelial  ''nests''  of  varj'ing  shape  and  size;  the  cells  being  often 
without  definite  arrangement,  while  in  other  cases  they  are  more  regularly 
grouped,  somewhat  in  semblance  of  gland  tissue.  The  epithelial  cells  crowd  the 
alveoli  and  invade  the  adjacent  lymphatic  vessels  and  spaces  and  connective- 
tissue  areas.  The  parenchyma  predominates,  with  scanty  development  of  connec- 
tive tissue  (Fig.  388) ;  the  tumor  has  a  rich  blood  supply,  and  the  cells  prohferate 
rapidly.  The  tumor  therefore  grows  with  great  rapidity,  reaching  a  large  size  in 
a  few  months.  It  is  of  a  prominently  hemispherical  form  (Fig.  389)  and  soft,  not 
infrequently  presenting  fluctuating  hemorrhagic  areas,  while  the  remainder  of 
the  growth  feels  elastic  or  semi-fluctuant.  ^ledullary  carcinoma  is  typically 
malignant .    The  average  duration  of  life  is  about  twelve  months,  but  the  prog- 
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Fig.  386. — Section  of  a  Scirrhous  Carcinoma  of 
the  Female  Breast.  Magnified  about  200  dia- 
meters.    (Original.) 


536 


AMERICAN  PRACTICE  OF  SURGERY. 


ress  of  the  disease  may  be  much  more  rapid,  especially  if  it  develops  during 
pregnancy  or  lactation,  when  it  may  go  on  to  a  fatal  termination  within  a  few 
weeks.     This  form  of  carcinoma  of  the  breast  is  fortunately  rare.    As  compared 

with  scirrhus,  it  is  distinct- 
ively a  disease  of  earlier 
life. 

Adeno-  Carcinoma.  — 
Adeno-carcinoma  or  carci- 
noma simplex  is  a  form  of 
cancer  intermediate  in  struc- 
ture between  scirrhus  and 
medullary  carcinoma,  the 
proportion  of  the  paren- 
chyma to  the  stroma  being 
approximately  the  same  as 
in  the  normal  mamma.  (Fig. 
390.)  Clinically,  it  is  of 
comparatively  slow  growth, 
and  is  distinctly  less  malig- 
nant than  scirrhus ;  the  prog- 
nosis after  operation  being 
much  more  favorable.  Hal- 
sted  reports  a  percentage  of 
cures,  in  adeno-carcinoma 
of  the  breast,  of  seventy-five  per  cent,  as  against  35.5  per  cent  in  scirrhus. 

Duct  Cancer. — Cancer  originating  in  the  lactiferous  ducts  is  of  comparatively 
rare  occurrence.  Arising  from  the  columnar  epithelial  lining  of  the  ducts,  the 
cells  retain  something  of 
the  same  columnar  form, 
and  vestiges  of  tubular 
structure  may  be  conserved 
in  portions  of  the  growth. 
Duct  cancer  is  often  pre- 
ceded by  or  associated  with 
cystic  degeneration  of  the 
gland.  It  is  softer  than 
scirrhous  cancer,  and  is  or- 
dinarily not  nodular;  there 
is  no  retraction  of  the  nipple 
or  dimpling  of  the  skin. 
Duct  cancer  is  generally 
painless,  and  it  is  distinctly 
less  malignant  than  the  acinous  types  of  cancer.  The  growth  of  the  tumor  is 
also  slower,  infiltration  i)rogresses  less  rapidly,  and  invasion  of  the  lymph  nodes 
occurs  later.     Duct  cancer  begins  as  a  rule  in  the  neighborhood  of  the  nipple. 


Fig.  387. — Unoperated  Scirrhous  Cancer  of  Left  Breast, 
of  eighteen  years'  standing.  (Clopton.)  The  photograph 
shows  complete  disappearance  of  the  mammary  gland.  No 
skin  metastasis.  Axillary  involvement  has  existed  nearly 
two  years. 


Fig.  388. — Section  of  a  Medullary  Carcinoma  of  the  Female 
Breast.     Magnified  about  100  diameters.     (Original.) 
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Fig.  389. — Medullary  Carcinoma  of  the  Female 
Brea.st.     (Original.) 


Xot  infrequently  there  is  a  serous  or  bloody  discharge  from  the  nipple,  or  a 
serous,  bloody,  or  colored  fluid  may  be  squeezed  from  the  nipple. 

Clixical  Course  of  the  Disease. — ^The  general  clinical  course  of  mammary 
cancer  is  progressively  from  bad  to  worse;  but  the  unkno^\Ti  factors  which  may 

hasten  or  retard  the  progress  of  the 
disease  make  it  impossible  to  fore- 
cast the  probable  duration  of  life  in 
particular  cases.  The  estimate  of 
Sir  Astley  Cooper — from  two  years 
and  six  months  to  four  years,  in 
cases  not  operated  on — is  certainly 
excessive  for  the  great  majority  of 
cases.  A  patient  may  die  within  a 
year  after  the  discovery  of  a  cancer- 
ous nodule,  or  may  live  many  yeare. 
Cases  are  recorded  of  patients,  with 
scirrhus,  living  for  twenty-four  years. 
Sooner  or  later,  as  a  rule,  the  cancer 
invades  the  overlying  skin  and  ulceration  ensues.  The  ulcer  may  be  super- 
ficial or  deep,  more  frequently  the  latter;  the  deep,  crater-like  cavity  showing  in- 
durated and  irregularly  nodular  margins,  while  the  base  is  covered  by  unhealthy, 
sloughing  granulations  of  cancer  tissue  and  exudes  a  thin,  sanious,  fetid  dis- 
charge. Intercurrent  hemorrhage  may  occur.  Pain  is  often  unbearable,  or  it 
ma}'  be  but  slight.  In  some  cases 
of  cancer  the  integument  becomes 
widely  infiltrated,  hard,  and  board- 
like; the  growth  forming  adhesions 
with  the  thorax,  the  chest  wall  be- 
coming rigid,  and  the  respiration  dis- 
tressingly impeded.  \'elpeau  gave 
to  this  variety  of  cancer  the  name 
"cancer  en  cuirasse."    (Fig.  391.) 

WTien  carcinoma  occurs  in  the 
aged  it  grows,  as  a  rule,  slowly.  The 
lymphatics  may  remain  apparently 
unaffected  even  after  the  disease 
has  existed  for  many  yeai-s.  In- 
stances have  been  recorded  of  pa- 
tients suffering  with  atrophic  scirrhus 
for  as  long  a  period  as  twenty-four 
years,  and  dying  from  other  causes. 
Gross  reported  a  series  of  eight  cases  in  which  the  average  duration  of  life  was 
fourteen  years  and  nine  months.  It  must  be  borne  in  mind,  however,  that 
metastases  may  occur  even  after  the  lapse  of  years.  Secondaiy  deposits  in  the 
bones  and  viscera  are  not  infrequent;   the  disease  ultimately  destroying  life. 


Fig.  390. — Section  of  an  Adeno-Carcinoma  of 
the  Female  Breast.  Magnified  100  diameters. 
(Original.) 
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The  atrophic  process  may  occur  in  isolated  nodules,  which  wither  and  disappear, 
while  new  deposits  form  in  other  parts  of  the  growth.  Bryant  and  Nunn  have 
noted  the  spontaneous  disappearance  of  individual  cancerous  nodules  which  had 
recurred  in  the  scar  after  operation.  \'isceral  or  bone  metastases  not  infrequently 
occur  when  the  primary  tumor  in  the  breast  is  still  so  small  and  apparently 
insignificant  as  either  not  to  have  been  noticed  or  not  to  have  been  associated 
with  the  symptoms  which  have  attracted  attention  to  a  secondary  metastatic 
growth.  The  average  duration  of  life  in  typical  scirrhus  of  the  breast  is  about 
two  and  one-half  years,  but  with  notable  variations  from  the  mean. 

When  the  cancerous  process  spreads  in  the  superficial  lymphatics,  we  some- 
times see  the  skin  of  the  thorax  and  abdomen  studded  with  innumerable  nodules, 
varying  in  size  from  a  buckshot  to  a  marble.      The  name  "lenticular  cancer" 

has  been  given  to  this  variety. 
(Fig.  392.)  Such  widespread 
dissemination  is  usually  asso- 
ciated with  deposits  in  the  vis- 
cera— the  pleura,  liver,  etc.  Pain 
may  be  exhausting;  death  may 
result  from  the  toxaemia  induced 
by  the  growth  or  from  general 
sepsis.  Metastases  may  give  rise 
to  paraplegia,  cerebral  softening, 
or  embolism,  and  may  thus 
hasten  the  inevitable  end. 
''Cancer  en  cuirasse"  may  cause 
death  by  suffocation.  Scirrhous 
cancer  of  the  breast  forms  an 
irregular  nodular  mass  of  stony 
hardness,  without  definite  limit- 
ation, inseparable  from  and 
merging  insensibly  into  the  sur- 
rounding mammary  tissue.  The 
cancerous  growth  becomes  ad- 
herent to  the  skin  and  later  to  the  subjacent  tissues,  the  whole  mass  ulti- 
mately becoming  fixed  to  the  chest  wall.  Some  scirrhous  cancers  grow 
slowly  and  do  not  attain  great  size.  When  the  primary  growth  is  located  near 
the  nipple  or  spreads  to  its  neighborhood,  the  nipple  gradually  becomes  retracted. 
The  fibrous  bundles  connecting  the  gland  tissue  with  the  skin  become  infiltrated 
with  cells,  new  fibrous  tissue  forms,  and  this  in  contracting  draws  on  multiple 
points  of  the  skin,  producing  the  characteristic  fine  pitting  ("peau  d'orangc,"  or 
"pig  skin")  of  cancer.  (Fig.  393.)  In  the  rapidly  growing,  soft,  or  medullary 
carcinoma,  lymphatic  involvement  and  metastases  usually  occur  very  early.  In 
some  cases  of  exceptionally  rapid  growth,  the  skin  becomes  adherent  and  takes 
on  a  glazed  and  reddened  look  which  closely  simulates,  and  may  even  be  mis- 
taken for,  an  abscess.   The  adherent  skin  soon  ulcerates,  and  masses  of  the  tumor 


Fig.  391. — "Cancer  en  Cuirasse,"  Involving  Both 
Breasts.  The  present  photograph  was  taken  when 
the  patient  was  twenty-two  years  of  age, — i.e.,  four  years 
after  she  first  noticed  the  presence  of  any  evidences  of 
cancer.  (Courtesy  of  Dr.  Franz  Torek,  New  York  Skin 
and  Cancer  Hospital.) 
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Fig.  392. — Lenticular  Recurrent  Carcinoma  in  the  Scar  Left 
by  a  Former  Op)eration  for  Removal  of  a  Cancerous  Breast. 
(From  St.  Louis  Skin  and  Cancer  Hospital.) 


may  slough  away,  leaving  large  excavated  sores.     Cachexia  6ccui-s  early,  and  is 
a  regular  accompaniment  of  lymphatic  involvement  and  visceral  metastases. 

A  condition  called  by 
Osier  ''mastitis  carcinoma- 
tosa,"  by  Charbonnier 
"Cancer  aigu  du  sein," 
cases  of  which  have  been 
described  also  by  Billroth, 
Aiken,  Volkmann,  and 
othei*s,  is  characterized  by 
the  appearance  of  a  diffuse, 
rapidly  spreading  infiltra- 
tion which  gives  the  im- 
pression of  a  progressive 
inflammation  rather  than 
of  a  new-growth.  This 
widespread  regional  metas- 
tasis extends  rapidly  beyond 
the  limits  of  the  breast, 
quickly  involving  the  side 
of  the  chest,  the  other 
breast,  the  shoulder,  or  even  the  ann.  Osier  mentions  a  case  in  which  both 
breasts  were  involved  and  in  which  the  infiltrated  areas  met  in  front  and  ex- 
tended over  the  back  almost  to  the  spine;  also  another  case  in  which  the  course 
was  more  chronic,  extending  over  a  year.     In  the  greater  number  of  cases  both 

breasts  are  involved.  The 
breast  becomes  enormously  en- 
larged, the  skin  becomes 
brawny;  no  nodules  are  found. 
The  lymph  nodes  above  the 
clavicle  usually  enlarge,  and 
the  arm  may  swell. 

In  some  cases  of  scirrhous 
carcinoma  the  gro\\'th  may  have 
been  present  for  a  considerable 
time  before  it  is  discovered. 
Widespread  secondary  lesions — 
such  as  pleural  deposits  accom- 
panied bj^  effusion,  enlarged  cer- 
vical hmph  nodes,  lesions  of 
the  bones,  etc. — may  develop 
from  a  small  or  possibly  un- 
discovered tumor  of  the  breast. 
Osier  has  described  a  condition  which  he  calls  ''paraplegia  dolorosa,"  due  to 
secondary  deposits  in  the  spine,  and  he  has  emphasized  the  necessity  of  a  care- 


FiG.  393. — I'lccrating  Carcinoma  of  the  Female  Breast, 
with  the  Characteristic  Pitting  of  the  Skin  known  as 
"Pig  Skin."     (From  St.  Louis  Skin  and  Cancer  Hospital.) 
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ful  examination  of  tiie  mammary  glands  in  obscure  affections  of  the  bones,  vis- 
cera, and  spine.  In  certain  cases  it  has  been  found  that  such  troubles  are  due 
to  metastasis  from  a  previously  unrecognized  cancer  of  the  breast. 

The  course  of  cancer  of  the  breast  is  more  rapid  in  younger  subjects;  and  if 
pregnancy  occur  and  lactation  be  established,  the  tumor  may  grow  very  rapidly 
and  the  downward  progress  of  the  patient  be  very  swift.  Extraordinary  varia- 
tions are  occasionally  observed  in  the  chnical  course  of  cancer,  and  a  knowledge 
of  these  may  save  the  surgeon  from  serious  mistakes  in  prognosis.  As  a  result 
of  interference  with  the  blood  supply,  masses  of  cancer  may  become  gangrenous 
and  slough  away.  The  patient,  thus  relieved  of  a  source  of  septic  infection, 
may  improve  greatly  in  general  condition,  and  the  ulcer  may  even  partially 
cicatrize.  It  is  a  well-attested  fact  that  marked  improvement  sometimes  follows 
an  attack  of  erysipelas.  Not  only  has  the  tumor  ceased  to  grow,  but  it  has  even 
diminished  in  size.  Atrophy  or  withering  of  a  scirrhus  is  recognized  by  all 
writers  as  occurring  occasionally  in  old  and  spare  subjects.  The  duration  of  an 
atrophic  scirrhus  often  extends  over  many  years.  This  form  of  the  disease  is 
usually  almost  painless,  and  in  some  cases  the  general  health  may  for  years  show 
little  or  no  impairment.  The  lymph  nodes  are  ordinarily  affected  late,  but  in 
the  end  they  become  implicated.  Visceral  metastases  are  common,  and  ulti- 
mately they  destroy  life.  It  is  important  to  bear  in  mind  the  fact  that  in  certain 
cases  nodules  of  cancer  may  undergo  atrophy  and  disappear;  new  nodules 
appearing  later  in  other  parts  of  the  breast.  Patients  suffering  from  atrophic 
scirrhus  frequently  seek  advice  only  after  the  disease  has  existed  many  years; 
hence  the  surgeon,  before  he  advises  interference,  must  be  careful  to  ascertain 
that  internal  metastases  do  not  already  exist.  He  must  remember  also  that 
cases  of  atrophic  scirrhus  occasionally  assume  a  rapidly  fatal  course  after  opera- 
tion. 

Diagnosis. — In  the  early  diagnosis  and  radical  removal  of  cancer  of  the 
breast  lies  our  hope  of  securing  better  results  in  this  dread  disease.  A  positive 
diagnosis  is  not  always  easy,  or  even  possible,  but  the  imperative  necessity  of  an 
early  and  complete  investigation  of  every  case  of  tumor  in  a  woman's  breast 
cannot  be  too  strongly  impressed  on  the  profession  and  on  the  laity.  Diagnosis 
may  occasionally  be  impossible  without  surgical  exploration ;  and  in  such  doubt- 
ful cases,  as  Mr.  Sheild  puts  it,  an  exploratory  operation  is  quite  as  important  as 
it  is  in  an  obscure  case  of  abdominal  tumor.  The  symptoms  most  commonly 
associated  with  carcinoma  of  the  breast  are  pain,  a  lump  in  the  breast,  enlarged 
axillary  lymph  nodes,  more  or  less  complete  fixation  of  the  tumor,  retracted 
nipple,  fine  dimpling  of  the  superimposed  skin — the  so-called  "pig  skin" — and, 
in  the  later  stages  of  the  disease,  cachexia  and  loss  of  weight  and  strength.  Pain, 
so  important  a  symptom  in  advanced  cases  of  cancer,  is  often  entirely  absent  in 
the  earlier  stages ;  hence,  in  the  early  diagnosis  of  a  small,  doubtful  tumor,  too 
much  stress  should  not  be  laid  on  this  feature.  The  pain  of  mastitis,  of  a  cyst, 
or  of  an  abscess,  or  the  neuralgic  pain  in  fibro-adenoma,  may  be  confusing. 

In  examining  for  cancer  of  the  breast  it  is  essential  to  bare  the  entire  thorax, 
so  that  a  thorough  inspection  may  be  made,  and  any  asymmetry  noted.    The 
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surgeon  is  also  enabled  to  make  a  thorough  examination  of  both  breasts,  and  of 
the  axilla  and  the  supracla\acular  region  on  both  sides. 

The  examination  of  the  breast  itself  calls  for  the  exercise  of  all  the  skill  which 
it  is  possible  to  acquire  by  practice  and  the  closest  attention  to  details.  This  ex- 
amination is  best  made  by  pressing  the  gland  against  the  chest  wall,  with  the 
hand  placed  flat  on  the  breast.  Any  definite  tumor  or  cyst  will  be  felt  as  a 
distinctly  circumscribed  mass:  whereas  the  tumefaction  in  a  case  of  mastitis 
without  cyst  fomiation  gives  no  such  impression  of  a  well-defined  lump,  but 
rather  that  of  a  general  swelling.  The  examination  may  be  made  with  the  patient 
h-ing  on  her  back  or,  better  still,  sitting  in  a  chair  supported  by  a  firm  back :  the 
sui'geon  stands  behind  and  reaches  over  the  patient's  shoulders,  in  which  position 
he  will  be  able  to  palpate  both  breasts  simultaneously,  and  to  note  any  difference 
in  density.  The  nodule  or  mass,  which  in  cancer  is  generaUy  hard,  may  be 
difficult  or  impossible  to  distinguish  from  a  tightly  distended  small  cyst  or  from 
a  cyst  with  thick  walls,  especiaUj-  if  situated  deep  in  the  breast  and  buried  perhaps 
under  several  inches  of  fat. 

Enlarged  hinph  nodes  arc  a  symptom  of  uncertain  value  in  the  early  diagnosis 
of  doubtful  tumors  of  the  breast.  They  may  be  enlarged,  and  yet  not  be  can- 
cerous, as  in  mastitis,  tuberculosis,  syphilis,  etc.  On  the  other  hand,  h-mph 
nodes  already  infected  with  cancer  cells  may  not  be  enlarged,  and  so  may  escape 
discovery  by  palpation.  There  can  be  no  doubt  that  the  axillary  lymph  nodes 
are  almost  invariably  implicated  even  in  the  verj-  early  stages  of  cancer  of  the 
breast.  The  inability  to  feel  enlarged  nodes  in  the  axilla  counts,  therefore,  for 
httle  or  nothing  in  the  diagnosis. 

In  the  early  stages  of  carcinoma  the  tumor  is  movable  on  the  chest  wall,  and 
the  superimposed  skin  is  movable  over  the  tumor.  The  tumor  itself  does  not 
move  within  the  breast.  This  may  be,  however,  a  difficult  point  to  determine 
early,  when  the  tumor  is  small:  the  sliding  of  the  skin  over  the  breast,  or  of  the 
breast  on  the  chest  wall,  being  hard  to  distinguish  from  mobility  of  the  tumor 
within  the  breast  tissue. 

Retraction  of  the  nipple  occurs  as  an  early  symptom  only  when  the  tumor 
starts  beneath  or  in  the  near  neighborhood  of  the  nipple.  In  cancerous  tumors 
which  develop  toward  the  peripher}-  of  the  breast,  retraction  of  the  nipple  occurs 
late,  or  not  at  all.  Retraction  of  the  nipple  may  occur  also  from  other  causes: 
from  cicatricial  contraction  following  the  healing  of  an  ulcer  or  fissure,  as  a  result 
of  swelUng  or  induration  of  the  tissues  about  the  nipple  in  mastitis,  or  as  a  part 
of  the  general  shrinking  of  the  breast  which  takes  place  in  chronic  atrophic 
mastitis. 

The  punctate  dimpling  of  the  integument  of  the  breast  ("pig  skin,"  peau 
d'orange),  due  to  contraction  of  the  very  numerous  fine  bundles  of  fibrous  tissue 
which  connect  the  skin  with  the  superficial  fascia,  is  distinctly  pathognomonic 
of  cancer.  A  ver\'  slight  shortening  of  the  trabeculse  which  pass  from  the  tumor 
to  the  .su|)erficial  fascia  and  the  skin  (ligaments  of  Cooper)  ser\'es  as  an  indication 
of  the  presence  of  cancer  in  the  breast.  This  shortening  is  made  evident  by  the 
pull  exerted  upon  the  skin  when  the  breast  is  made  to  take  a  wide  excursion  on 
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the  chest  wall.  Halsted  lays  great  stress  on  this  indication.  He  says:  "The 
faintest  conceivable  trace  of  a  difference  on  the  two  sides,  in  a  minor  pectoral 
crease,  for  example,  may  suffice  for  the  diagnosis";  and  he  has  repeatedly  per- 
formed the  complete  operation  for  small  deep-seated  cancer,  without  exploration, 
where  there  has  been  a  mere  trace  of  asymmetry  in  the  skin-tugs  on  extreme 
displacement  of  the  breast.  He  says,  further,  that  an  "almost  imperceptible 
suggestion  of  pull,  which,  when  the  faintest  possible,  is  of  course  elicited  by 
dislocation  in  one  direction  only,"  is  all  that  is  necessary  for  a  diagnosis.  It  is, 
of  course, — to  quote  again, — "only  under  the  most  accurate  control  with  the 
other  breast  that  its  significance  in  difficult  cases  may  be  estimated." 

It  may  be  difficult  or  impossible  to  differentiate  a  deep  abscess  from  a  can- 
cerous nodule;  especially  when  the  abscess  has  developed  slowly  or  has  existed 
for  a  long  period.  Such  an  abscess  has  often  a  very  thick,  hard  wall;  and  many 
breasts  have  no  doubt  been  needlessly  sacrificed  through  mistaking  an  indurated 
abscess  for  a  cancerous  mass.  These  cases  may  give  no  history  of  fever  or 
tenderness,  and  the  lymph  nodes  are  sometimes  enlarged  and  hard.  To  avoid 
error  in  these  doubtful  cases  Dawbarn  advises  the  adoption  of  a  diagnostic 
suggestion  made  by  Syme: — "  That  whenever  an  operator  is  not  perfectly  certain 
of  the  correctness  of  his  diagnosis  of  mammary  carcinoma,  because  of  the  absence 
of  one  or  more  of  its  cardinal  symptoms,  such  as  retraction  of  the  nipple,  his  first 
operative  step  should  be  to  cut,  with  a  single  stroke,  into  the  very  midst  of  the 
supposed  neoplasm."  If  no  pus  is  found,  Dawbarn  directs  that  the  incision  in 
the  tumor  be  tamponed  forthwith  with  gauze  wrung  out  from  a  strong  antiseptic 
solution,  and  immediate  extirpation  performed. 

It  is  often  extremely  difficult  to  differentiate  a  mammary  cyst  from  carcinoma. 
A  tense  cyst  makes  itself  felt  for  a  considerable  distance  in  the  surrounding  breast 
tissue,  particularly  when  the  breast  is  fibrous  in  texture.  Even  a  very  small 
cyst,  by  reason  of  the  pressure  which  it  exerts  in  the  dense  tissue  of  a  fibrous 
mamma,  may  show  on  palpation  a  very  distinct,  circumscribed  hardness.  The 
fact  that  chronic  cystic  mastitis,  with  marked  development  of  fibrous  tissue, 
occurs  about  the  time  of  the  climacteric,  when  we  may  look  for  the  development 
of  cancer  of  the  breast,  and  the  additional  fact  that  this  form  of  mastitis  is  the 
one  most  liable  to  malignant  change,  make  the  differentiation  between  cyst  and 
carcinoma  often  extremely  difficult  and  sometimes  impossible.  In  such  a  case  a 
tentative  removal  of  the  mamma,  with  preparation  for  an  immediate  complete 
operation,  should  always  be  made.  Much  may  thus  be  discovered  from  ma- 
croscopic appearances.  Scirrhous  carcinoma  cuts  like  cartilage,  and  the  cut 
surface  is  hard  and  rough  and  has  been  likened  to  the  cut  surface  of  an  unripe 
pear.  The  cut  surface  usually  becomes  somewhat  cup-shaped,  and  when  scraped 
jaelds  a  thick  milk-like  juice.  As  an  additional  means  of  immediate  identifi- 
cation Stiles  directs  that,  after  the  blood  has  been  washed  off,  the  breast  be 
placed  in  five-per-cent  nitric  acid  for  about  ten  minutes,  and  then  washed  in 
running  water  for  throe  or  four  minutes.  The  acid  gives  an  opaque  whiteness  to 
all  tissues  except  the  fat,  this  effect  being  due  to  coagulation  of  the  albuminous 
constituents.    By  the  subsequent  washing  in  water,  the  connective  tissue  be- 
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comes  translucent,  homogeneous,  and  somewhat  gelatinous,  \^hile  the  breast 
parenchjTiia  remains  opaque,  white,  or  grayish.  The  cancerous  tissue  behaves 
like  the  parenchjina,  becoming  even  more  densely  opaque. 

Contrary  to  common  belief,  cachexia  is  ordinarily  not  an  early  S3Tnptom  of 
carcinoma,  but  becomes  marked  later  in  the  disease,  when  pain,  ulceration,  loss 
of  sleep,  and  absorption  of  septic  products  have  worn  the  patient  do^Ti. 

Hcemolytic  Reaction  in  the  Diagnosis  of  Cancer. — A  comprehensive  clinical 
research,  by  Crile,*  on  the  action  of  the  blood-serum  of  cancer  patients  in  break- 
ing down  the  red  corpuscles  of  human  blood  drawn  from  a  healthy  person,  has 
yielded  results  pointing  to  a  new  departure  in  the  differential  diagnosis  of  doubtful 
tumors  of  the  breast  at  a  period  in  their  development  when  other  diagnostic  meth- 
ods leave  so  much  to  be  desired.  Of  a  total  of  eighty  cancer  patients  obsers'^ed 
during  a  period  of  eight  months,  there  were  sixty-six, f  including  all  but  one  of  the 
eighty  patients  who  were  still  in  a  less  advanced  or  operable  stage,  who  showed  a 
positive  haemoh-tic  reaction.  Of  the  remaining  fourteen  patients  who  showed 
either  no  reaction  or  a  reverse  haemolysis  (breaking  down  of  the  red  corpuscles 
of  blood  drawn  from  a  cancer  patient  when  mixed  TN^th  blood-serum  from  a 
healthy  person) ,  *'  all  but  one  were  either  inoperable  or  xery  advanced."  "  Cured 
cases  showed  no  haemolysis."  ''Patients  .  .  .  with  benign  tumors  showed 
no  reaction."  "In  chronic  suppurations  ...  no  haemolysis  occurred."  "In 
the  cases  of  tuberculosis  those  showing  hiemoh'sis  showed  a  much  greater 
autolysis  than  haemolysis,  thus  gi^Tng  a  characteristic  reaction."  "'In  a  uterine 
fibroid,  without  suspicion  of  malignancy,  .  .  .  haemolysis  occurred,  and  at 
operation  sarcomatous  transformation  at  the  centre  of  the  tumor  was  disclosed." 
"In  one  hundred  and  twenty-five  normal  indi\'iduals  there  was  haemolysis  in  no 
instance." 

Pre\'ious  investigations  (Kelling,  1905,]:  1907 :§  Rosenbaum,  1907'  ),  made 
with  blood  of  oxen,  sheep,  s\sine,  and  hens,  had  shown  a  haemol\1;ic  reaction  in 
from  forty-five  per  cent  (Kelling)  to  fifty-four  per  cent  (Rosenbaum)  of  cancer 
cases.  Haemolysis  had  also  been  demonstrated  in  a  very  large  proportion  of 
tested  cases  of  sarcoma,  in  a  rather  vdde  range  of  diseases,  mostly  infectious,  and 
in  patients  nourished  largely  on  raw  eggs. 

Treatment. — ^The  complete  removal  of  the  cancerous  breast,  together  with 
all  infected  tissue,  affords  the  only  hope  of  a  radical  cure.^    Pathologists  agree 

*  Journal  of  the  American  Medical  Association.  June  6th,  1908. 

t  The  numbers  in  Crile's  paper  are  given  for  the  most  part  in  percentages;  82  p>er  cent  of 
80  cases  gives  65.6. 

t  Archiv  f.  Chirurgie.  Bd.  80,  Heft  1. 

§  Berliner  klin.  Wochenschrift ,  1907.  No.  42.  I|  Ibid..  1907,  Xo.  42. 

1  The  patient  show-n  in  Fig.  395  was  first  seen  in  January.  1902.  with  an  extensive  carcinoma 
of  the  left  breast  which  had  been  declared  inoperable  by  a  verj-  competent  man.  The  outlook 
was  explained  to  her.  She  wished  to  take  any  possible  chance  for  relief.  The  complete  opera- 
tion was  performed.  Three  j'ears  later.  December.  1904.  carcinoma  developed  in  the  right  breast. 
This  was  removed,  also  by  radical  operation.  Small  recurrent  nodules  in  the  scar  had  already- 
been  removed  several  times  from  the  left  breast.  In  Januarj-.  1908.  I  received  from  this  patient 
a  letter  in  which  she  says:  ''My  [first]  operation  was  on  Januarj'  7.  1902;  I  have  been  on  the 
table  seven  times,  and  it  is  now  just  six  years  since  my  first  operation.  I  think  my  health  has 
never  been  as  good  as  it  has  been  this  winter." 
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that  carcinoma  is  primarily  a  local  affection,  and  that,  when  all  the  diseased 
tissues  have  been  removed  by  operation,  it  does  not  recur.  So-called  recurrence 
is,  then,  only  a  subsequent  growth  of  portions  of  diseased  tissue  which  have  been 
left  behind  at  the  operation.  The  appearance  of  these  subsequent  growths  may, 
however,  be  long  delayed,  in  some  instances  even  for  many  years.  In  the  opera- 
tive treatment  of  cancer,  therefore,  it  is  the  duty  of  the  surgeon  to  remove  not 
only  the  entire  breast,  but,  so  far  as  is  possible,  all  tissues  likely  to  be  involved 
in  the  dissemination  of  the  disease.  Outl3dng  foci  of  cancer  are  often  invisible 
to  the  naked  eye;  but,  in  any  case  in  which  microscopic  examination  reveals 
such  foci,  it  is  certain  that  the  cancer  cells  have  already  become  widely  dissem- 
inated in  the  lymphatic  spaces.  It  is  evident,  therefore,  that  the  dissemination 
may  possibly  have  begun  long  before  the  discovery  of  the  tumor.  Unfortunately, 
the  tumor  must  ordinarily  be  first  discovered  by  the  patient,  and  a  scirrhous 
cancer  large  enough  to  have  attracted  her  attention  must  always  be  regarded  as 
already  more  or  less  widely  disseminated.  The  researches  of  Handley,  showing 
that  dissemination  occurs  almost  invariably  as  a  direct  extension  by  permeation 
through  the  lymphatics,  and  that  the  most  rapid  extension  takes  place  along  the 
planes  of  the  deep  fasciae,  leave  no  room  for  doubt  that  an  operation  for  cancer 
of  the  breast  should  always  be  complete,  and  should  include  the  removal  not  only 
of  the  entire  gland  but  also  of  the  underlying  fascia  and  pectoral  muscles,  of  a  large 
area  of  the  skin  covering  the  tumor,  and  of  a  much  more  extended  area  of  fat  and 
fascia.  The  axilla  should  be  thoroughly  cleared  of  fat,  lymph  nodes,  and  connec- 
tive tissue;  and,  whenever  there  are  signs  of  enlargement  of  the  axillary  nodes, 
the  sheaths  should  be  stripped  from  portions  of  the  serratus  magnus  and  the 
latissimus  dorsi  muscles.  The  dissection  should  include  also  the  stripping  of  the 
sheath  from  the  upper  part  of  the  rectus  abdominis  muscle.  When  there  is 
evidence  of  involvement  of  the  subclavian  group  of  lymph  nodes,  the  supracla- 
vicular triangle  should  also  be  carefully  cleared  out  as  high  up  as  the  bifurcation 
of  the  carotid  artery;  all  the  fat,  connective  tissue,  and  lymph  nodes — even  the 
solitary  node  which  is  situated  at  the  junction  of  the  jugular  with  the  subclavian 
vein — being  removed.  In  operating  on  the  left  breast,  the  possibility  of 
wounding  the  thoracic  duct  at  this  point  must  be  kept  especially  in  mind.  It  is 
not  always  possible  to  make  a  satisfactory  dissection  of  the  supraclavicular 
triangle  without  cutting  through  the  clavicle,  but  this  is  to  be  avoided  if  practi- 
cable. In  the  primary  operation,  adequately  performed,  lies  the  patient's 
greatest  hope  of  a  permanent  cure.  Especially  is  this  true  in  cases  of  cancerous 
cyst,  or  of  cystic  disease  of  the  breast  which  is  undergoing  malignant  transfor- 
mation— a  class  of  cases  in  which  the  diagnosis  is  sometimes  extremely  difficult, 
and  in  which,  for  this  reason,  an  exploratory  incision,  or  excision,  may  be  neces- 
sary. Only  a  complete  primary  operation  is  of  any  avail  in  such  cases;  a  partial 
operation  generally  doing  harm  by  accelerating  the  dissemination  of  the  disease, 
and  secondary  operations,  however  promptly  performed,  proving  of  little  effect 
in  prolonging  life. 

By  a  complete  operation,  we  mean  an  operation  planned  and  executed  with 
a  view  to  preventing  local  or  external  recurrence.     No  operation  can  properly 
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be  classed  as  complete  in  the  sense  of  protecting  against  internal  recurrence,  for 
internal  metastasis  may  already  exist  at  the  time  of  the  primary  operation. 
Many  forms  of  incision  have  been  devdsed  with  a  view  to  facilitating  the  closure 
of  the  wound,  but  no  incision  should  be  considered  which  in  any  degree  limits 
the  removal  of  so  much  of  the  skin  as  may  be  suspected  of  being  implicated  in 
the  carcinomatous  process.  The  suggestion  made  by  Follis,  that  the  man  who 
is  to  close  the  wound  should  not  have  the  planning  of  the  skin  incision,  is  pertinent 
as  emphasizing  this  point.  Removal  of  a  large  area  of  skin  adds  nothing  to  the 
operative  risk,  and  but  little  to  the  difficulty  of  properly  closing  the  wound;  the 
ultimate  safety  of  the  patient  should  alone  be  taken  into  consideration.  Other 
things  being  equal,  that  incision  which  is  the  simplest,  and  which  enables  the 
operator  to  make  the  best  use  of  any  redundant  or  available  skin,  is  the  best  for 
the  purpose.  In  many  cases  no  attempt  should  be  made  to  bring  the  margins 
of  the  skin  together  over  the  entire  wound,  but  skin-grafting  should  be  resorted 
to  at  once.  In  view  of  the  close  anatomical  relation  of  the  breast  to  its  skin 
covering,  rendering  this  entire  area  of  skin  especialh^  liable  to  early  pathological 
involvement,  it  is  safest,  in  all  cases,  to  remove  the  skin  over  the  entire  breast. 
Rotter  advises  the  removal  of  three  finger-breadths  of  skin  beyond  the  limits  of 
the  breast.  When  the  growth  is  adherent  to  the  skin,  or  when  the  tumor  is  near 
the  breast  margin,  even  a  more  extensive  removal  of  skin  may  be  necessary.  In 
all  cases  the  incision  should  be  in  distinctlj'^  healthy  tissue,  cutting  wide  of  any 
suspected  portion.  There  is  little  danger  of  remo\'ing  too  much  skin;  but  there 
is  great  danger  in  removing  too  little.  The  dissection  of  the  skin  should  be  so 
made  as  to  leave  a  minimum  of  adherent  fat,  as  there  is  always  danger  from 
dissemination  b}'  way  of  the  lymphatics  in  the  fat  overlying  the  breast.  As 
cancer  tends  to  spread  widely  by  the  lymphatics  in  the  planes  of  the  deep  fasciae, 
and  especially  in  the  retro-mammary  fascia?  covering  the  pectoral  muscles,  a  very 
extensive  extirpation  of  the  tissues  in  this  region  is  absolutely  essential.  Extir- 
pation should  be  carried  as  far  dowTiward  as  an  inch  or  two  below  the  tip  of  the 
ensifomi  cartilage,  the  sheath  being  stripped  from  the  rectus  muscle  to  the  same 
extent ;  for  it  is  here  that  Handley  has  found  that  the  cancerous  process  often 
finds  a  way  to  the  liver  and  abdominal  \iscera.  The  removal  of  the  deep  fascia 
should  include  also  the  stripping  of  the  sheath  from  the  parts  of  the  muscles 
forming  the  boundaries  of  the  axilla.  Both  the  pectoralis  major  and  the  pecto- 
rahs  minor  muscles  should  be  removed,  as  cancerous  foci  are  not  infrequently 
developed  in  the  body  of  the  pectoralis  major,  and  cancerous  nodes  are  often 
found  between  the  pectoralis  major  and  the  pectoralis  minor.  The  removal  of 
the  pectoral  muscles  also  makes  possible  a  clean  and  complete  removal  of  the 
axillar}'^  hnnphatics.  The  op'^ration  should  be  carried  out  in  such  manner  that 
all  the  structures  mentioned,  including  the  entire  breast,  are  removed  in  a  single 
mass,  and  that  no  portion  of  the  breast  tissue  is  cut  into  or  exposed  to  \aew 
during  the  operation.  "\Mien  the  cancer  is  foimd  to  be  so  far  advanced  that  the 
lymph  nodes  have  become  adherent  to  the  wall  of  the  axillary  vein,  such  portion 
of  the  vein  as  is  found  to  be  so  involved  should  be  removed. 

The  operator  should  plan  his  incision  with  a  view  to  the  removal  of  all  skin 
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tissue  which  may  possibly  be  carcinomatous,  bearing  in  mind  also  the  importance 
of  ready  access  to  the  entire  field  of  operation,  and  the  desirability  of  making  as 
satisfactory  a  restoration  of  the  axilla  as  possible.  He  should  be  prepared  to 
utilize  all  available  skin  to  the  best  advantage  in  covering  the  axilla  and  in 
closing  the  thoracic  wound,  supplementing  it,  as  may  be  necessary,  by  skin- 
grafting.  Any  attempt  to  regulate  the  skin  incision  so  that  it  shall  fit  a  particular 
plan  of  closure  is,  in  most  cases,  to  be  condemned.  The  incisions  described  by 
Kocher,  Warren,  Jackson,  and  others  lend  themselves,  in  some  cases,  to  immedi- 
ate closure  of  the  wound  by  sliding  and  fitting  of  the  skin,  and  may  therefore  be 


Fig.  394. — The  Incision  Recommended  by  Dr.  Jabez  Jackson  is  shown  in  this  illustration, 
be  used  in  early  cases,  where  the  skin  is  not  widely  involved. 


It  may 


kept  in  mind.  (Fig.  394.)  Whatever  the  plan  of  incision  adopted,  the  subsequent 
operative  procedure  should  be  begun  by  dividing  the  pectoral  muscles  near  their 
respective  insertions,  working  progressively  from  the  axilla  toward  the  median  line. 
The  early  complete  exposure  of  the  axillary  vein  renders  the  thorough  clearing  of 
the  axilla  easy  and  safe,  and  the  cutting  off  of  the  greater  part  of  the  blood  supply 
by  the  early  ligation  of  the  vessels  leading  from  the  axilla  to  the  breast  renders 
the  operation  much  less  bloody  than  when  the  dissection  is  begun  from  the  median 
side  of  the  breast.  The  comparative  bloodlessness  of  this  procedure  makes 
possible  a  more  rapid  and  easy  dissection,  shortens  the  time  of  operation,  and 
minimizes  the  resultant  shock.  The  removal  of  the  major  and  minor  pectoral 
muscles  best  exposes  the  lymphatics,  and  enables  the  operator  the  better  to 
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remove  all  infiltrated  tissue.  The  lymphatic  tnmks  lying  along  the  lower  border 
of  the  pectoralis  major,  the  subcla\'icular  lymph  nodes  between  the  pectoralis 
major  and  the  pectoralis  minor,  and  the  hnnph  channels  perforating  the  muscles 
can  in  no  other  way  be  so  surely  and  safely  removed.  An  additional  advantage 
in  making  the  dissection  from  the  axilla  inward  is  that  it  elimuiates  a  ver\-  real 
.-source  of  danger  from  handling  or  squeezing  the  cancerous  breast  during  the 
operation.  The  possibility  of  forcing  cancerous  products  along  the  conducting 
hinph  channels,  including  even  the  possibility  of  pressing  cancer  elements  into 
the  venous  circulation,  is  too  ob\'ious  to  be  disregarded.  WTien  the  operation  is 
begun  by  clearing  the  axilla,  the  continuity  of  the  lymphatic  connections  between 
the  morbid  growth  and  the  body  is  broken,  and  the  risks  from  ine\itable  massag- 
ing of  the  breast  incident  to  handling  it  are  reduced  to  a  minimum.  The  removal 
of  the  pectoral  muscles, 
while  it  adds  immeasurably 
to  the  safety  of  the  patient, 
does  not  interfere  with  the 
subsequent  free  movements 
of  the  arm,  which  continue 
to  be  satisfactorily  per- 
formed by  the  other  mus- 
cles. On  the  other  hand, 
when  the  pectoral  muscles 
are  not  removed,  or  when 
only  the  muscular  sheath  is 
stripped  off,  there  often  re- 
sults an  inflammator}'  con- 
dition which  seriously  limits 
the  motion  of  the  arm  for 
an  indefinite  period.  Re- 
moval of  these  muscles  is  therefore  not  only  an  indispensable  part  of  any  com- 
plete operation,  but  is  also  essentially  a  conserv^ative  procedure.  Removal  of 
both  breasts,  together  with  the  pectoral  muscles  on  both  sides,  does  not  interfere 
with  the  practically  perfect  conserv^ation  of  the  movements  ordinarily  effected 
through  the  action  of  the  pectoralis  major  muscles.     (See  Fig.  395.) 


Fig.  395. — Photograph  taken  Six  Years  after  the  Removal 
of  the  Left  Breast  and  Four  Years  after  the  Removal  of  the 
Right  Breast.  It  shows  the  restoration  of  muscular  function, 
after  the  removal  of  the  pectoral  muscles  of  both  sides. 
(Original.) 


Technique  of  the  Operation. 

It  is  the  practice  of  the  writer  to  mark,  by  light  touches  of  the  knife,  the  boim- 
daries  of  the  portion  of  the  skin  which  it  has  been  decided  to  remove.  (Fig.  396.) 
The  incision  is  usually  begun  near  the  middle  of  the  clavicle  and  perhaps  an  inch 
below  the  bone,  and  is  carried  in  a  downward  and  outward  direction  to  the  border 
of  the  axilla.  The  skin  is  then  dissected  from  the  subjacent  tissues  until  the 
cephalic  vein.  King  between  the  bodies  of  the  deltoid  and  the  pectoralis  major,  is 
exposed.  The  pectoralis  major  muscle  having  been  separated  from  the  deltoid 
by  blunt  dissection,  the  index  finger  is  shpped  under  the  body  of  the  pectoralis 
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major,  which  is  then  cut  through  near  its  insertion  into  the  humerus.  The 
muscle  immediately  retracts  toward  the  chest,  exposing  the  pectoralis  minor 
muscle  invested  by  its  fascia.  This  muscle  is  easily  and  quickly  uncovered,  the 
index  finger  passed  under  it,  and  its  insertion  into  the  coracoid  process  of  the 
scapula  divided;  whereupon  the  muscle  immediately  contracts  and  opens  up 
the  axillary  space.  The  wound  is  next  held  open  by  retractors,  or  by  the  fingers 
of  an  assistant,  thus  exposing  the  axilla  freely  to  view  from  the  front.  The  fascia 
covering  the  axillary  vein  is  now  cut,  to  the  outside  of  the  vein,  and  the  dissection 


Fig.  396. — Tliis  Illustration  Shows  Incision  Ordinarily  Employed  for  Radical  Removal  of  Cfer- 
cinoma  of  the  Breast.  The  dotted  line  above  shows  the  additional  incision  used  when  neck  dis- 
section is  necessary.     (Original.) 


is  carried  inward ;  the  fascia  should  be  stripped  from  the  vessels  and  the  axillary 
plexus  of  nerves,  and  with  the  fascia  all  the  fat,  lymph  nodes,  and  connective 
tissue  should  be  removed  in  a  single  mass.  The  dissection  should  also  uncover 
the  axillary  vein  and  artery  together  with  their  branches  going  to  the  axilla  and 
to  the  chest.  These  branches  are  at  once  divided  between  clamps  and  ligated. 
The  fascial  covering  is  next  stripped  from  the  muscles  along  the  posterior  boundary 
of  the  axilla,  thus  completing  the  dissection  in  this  region.  The  skin  incision  is 
now  extended  downward  and  carried  round  the  breast  far  enough  to  include  as 
much  of  the  integument  as  it  has  jnTviously  been  decided  to  remove.  The  skin  is 
dissected  from  the  subjacent  tissues  as  far  as  the  sternum,  and  as  little  fat  as 
possible  is  left  adhering  to  it.     (Fig.  397.)    The  entire  mass,  including  the  pec- 
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toral  muscles,  the  breast,  the  fat,  and  a  large  area  of  the  deep  fascia,  is  now 
to  be  removed  entire;  it  should  be  Hfted  from  the  chest  wall,  at  its  outer  side,  in 
such  a  manner  as  to  bring  into  view  the  perforating  branches  of  the  internal 
mammary  vessels,  which  must  be  caught  and  tied.  Any  remaining  attachments 
of  the  pectoralis  major  muscle  to  the  cla^^cle  are  also  to  be  di\-ided.  The  mass 
having  been  rolled  still  farther  inward  and  lifted  from  the  thorax  (Fig.  398),  it 
only  remains,  to  complete  the  operation,  to  cut  through  the  pectoralis  minor 
and  the  pectoralis  major,  where  they  are  implanted  on  the  ribs  and  sternum. 
(Fig.  399.)  When  hsemostasis  is  complete,  attention  must  be  given  to  the 
closure  of  the  wound.     A  rubber  drainage  tube  is  first  carried  up  to  the  point 


Fig.  397. — This  Illustration  Shows  a  Wide  Exposure  of  the  Fascia.    Extensive  removal  of  the  deep  fascia 
is  an  important  feature  of  the  complete  operation  for  carcinoma  of  the  breast.     (Original.) 

where  the  axillary  vein  passes  under  the  clavicle,  and  is  brought  out  through  a 
stab  wound  in  the  most  dependent  portion  of  the  wound  cavity  behind.  The 
skin  at  the  posterior  margin  of  the  wound  is  utilized,  so  far  as  may  be,  in  closing 
the  axillaiy  space,  which  is  in  this  way  practically  obliterated.  If  there  is  still 
sufficient  skin  left  to  admit  of  a  sliding  or  plastic  procedure,  for  the  purpose 
of  covering  the  remaining  wound  \^ithout  too  great  tension,  this  procedure 
should  be  carried  out.  In  case  there  is  a  lack  of  sufficient  skin  to  effect  perfect 
closure,  immediate  recourse  should  be  had  to  skin-grafting.  The  drainage  tube 
in  the  axilla  may  be  removed  at  the  end  of  forty-  eight  hours.  The  wound  is 
dressed  with  the  arm  held  close  to  the  chest  and  included  in  the  bandage  which 
holds  the  dressings. 
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There  is  sometimes  a  question  as  to  whether  an  operation  is  advisable  when 
the  prognosis,  as  regards  ultimate  recovery,  is  practically  hopeless;  but  even  in 
such  cases  a  radical  operation  usually  gives  immediate  relief,  which  may  last  for 
a  number  of  years;  in  some  instances,  indeed,  life  may  be  prolonged  many  years. 
To  the  surgical  genius  of  Dr.  W.  S.  Halsted,  of  the  Johns  Hopkins  Hospital, 


Fig.  398. — In  this  Illustration  the  Mass,  Composed  of  the  Breast,  the  Axillary  Contents,  and  the 
Pectoral  Muscles,  is  rolled  inward  just  prior  to  the  separation  of  the  pectoralis  major  muscle  from  the 
thoracic  wall.      (Original.) 

humanity  is  indebted  for  his  cultivation  of  improved  diagnostic  methods 
in  the  early  stages  of  breast  cancer  and  for  his  insistence  on  immediate 
recourse  to  an  operative  procedure  combining  facility  and  thoroughness 
in    execution    with    avoidance    of   essential    mutilation.*      This    demonstra- 


*The  following  extracts  from  Halsted 's  article  in  the  Johns  Hopkins  Hospital  Reports  (vol. 
iv.,  No.  6,  Baltimore,  1894)  furnish  fairly  full  information  with  regard  to  the  technique  of  his 
method  of  operating.  The  thirteen  full-page  plates  which  accompany  the  article  add  largely 
to  its  instructive  value,  but,  unfortunately,  it  is  not  practicable  to  reproduce  more  than  two  of 
them  here. 

"(1)  The  skin  incision  is  carried  at  once  and  everywhere  through  the  fat. 

"(2)  The  triangular  flap  of  skin  (Fig.  400,  a  6  c)  is  reflected  back  to  its  base  line  (6  c).  There 
is  nothing  but  skin  in  the  flap.  The  fat  which  lined  it  is  dissected  back  to  the  lower  edge  of 
the  pectoralis  major  muscle,  where  it  is  continuous  with  the  fat  of  the  axilla. 

"(3)  The  costal  insertions  of  the  pectoralis  major  muscle  are  severed,  and  the  splitting  of 
the  muscle,  usually  between  its  clavicular  and  costal  portions,  is  begun,  and  continued  to  a  point 
about  opposite  the  scalenus  tubercle  on  the  clavicle. 

"  (4)  At  this  point   the  clavicular  portion  of   the  pectoralis  major  muscle  and    the  skin 
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tion  of  the  enormously  increased  immunity  from  recurrence  after  an  early 
and  complete  operation,  with  removal  of  the  pectoral  muscles,  marks  an 
epoch  in  the  surgerj^  of  the  female  breast.  Even  a  single  cure,  such  as  that 
mentioned  in  the  foot-note  at  the  bottom  of  page  543,  should  encourage  us 
to  make  an  earnest  effort  for  the  relief,  by  operation,  of  even  those  cases  which 


Fig.  399. — The  Dissection  is  here  Shown  as  Completed,  including  the  removal  of  the  h-mph  nodes,  the 
fat.  and  the  connective  tissue  of  the  posterior  cervical  triangle.     (Original.) 

appear  most  unpromising.  There  is  another  class  of  cases  in  which  the  disease 
Ls  so  far  advanced  as  to  make  it  certain  that  no  possible  operation  wiU  effect  the 
removal  of  all  cancerous  tissue,  and  in  which,  for  this  reason,  the  propriety  of 
operating  may  be  questioned.     Nevertheless,   even  in  such  a  case  a  radical 

overlying  it  are  cut  through  hard  up  to  the  clavicle.  This  cut  exposes  the  apex  of  the 
axilla. 

''  (5)  The  loose  tissue  under  the  clavicular  portion  (the  portion  usually  left  behind)  of  the 
pectoralis  major  is  carefully  dissected  from  this  muscle  as  the  latter  is  drawn  upward  by  a  broad 
sharp  retractor.     This  tissue  is  rich  in  Ij-mphatics,  and  is  sometimes  infiltrated  with  cancer. 

"  (6)  The  sphtting  of  the  muscle  is  continued  out  to  the  humerus,  and  the  part  of  the  muscle 
to  be  removed  is  now  cut  through  close  to  its  hmneral  attachment. 

"(7)  The  whole  mass,  skin,  breast,  areolar  tissue,  and  fat,  circtunscribed  by  the  original  skin 
incision,  is  raised  up  with  some  force,  to  put  the  submuscular  fascia  on  the  stretch  as  it  is 
stripped  from  the  thorax  close  to  the  ribs  and  pectoralis  minor  muscle.  It  is  well  to  include 
the  delicate  sheath  of  the  minor  muscle  when  this  is  practicable. 

"(8)  The  lower  outer  border  of  the  minor  muscle  having  been  passed  and  clearly  exposed, 
this  muscle  is  divided  at  right  angles  to  its  fibres  and  at  a  point  a  little  below  its  middle. 

"(9)  The  tissue,  more  or  less  rich  in  IjTnphatics  and  often  cancerous,  over  the  minor  muscle 
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operation  offers  at  least  a  chance  of  permanent  arrest  of  the  disease  locally,  and 
in  so  far  gives  hope  to  the  sufferer.  Radical  operation  in  such  cases  may  mate- 
rially lengthen  life,  and  only  occasionally  shortens  it ;  the  patient  is  often  spared 
the  horror  of  an  intractable,   offensive,  ulcerating  tumor,   with  its  attendant 

near  its  coracoid  insertion,  is  divided- as  far  out  as  possible  and  then  reflected  inward  in  order 
to  liberate  or  prepare  for  the  reflection  upward  of  this  part  of  the  minor  muscle. 

"(10)  The  upper,  outer  portion  of  the  minor  muscle  is  drawn  upward  with  a  broad  sharp 
retractor. 

"(11)  The  small  blood-vessels  (chiefly  veins)  under  the  minor  muscle  near  its  insertion  must 
be  separated  from  the  muscle  with  the  greatest  care.  These  are  embedded  in  loose  connective 
tissue  which  seems  to  be  rich  in  lymphatics  and  contains  more  or  less  fat.  This  fat  is  often 
infiltrated  with  cancer.  These  blood-vessels  should  be  dissected  out  very  clean  and  immedi- 
ately ligated  close  to  the  axillary  vein.  The  ligation  of  these  very  delicate  vessels  should  not 
be  postponed,  for  the  clamps  occluding  them  might  of  their  own  weight  drop  off  or  accidentally 
be  pulled  off;    or  the  vessels  themselves  might  be  torn  away  by  the  clamps. 


"(12)  The  subclavian  vein  having  been  exposed  at  the  highest  possible  subclavicular  point, 
the  contents  of  the  axilla  are  dissected  away  with  scrupulous  care,  also  with  the  sharpest  possible 
knife.  The  glands  and  fat  should  not  be  pulled  out  with  the  fingers.  .  .  .  The  axillary  vein 
should  be  stripped  absolutely  clean.  Not  a  particle  of  extraneous  tissue  should  be  included 
in  the  ligatures  which  are  applied  to  the  branches,  sometimes  very  minute,  of  the  axillary  ves- 


FiG.  400. — First  Stage  of  the  Halsted  Operation.  (From  Dr.  W.  S.  Halsted's  article  in  the 
Johns  Hopkins  Hospital  Reports.)  The  diagram  shows  the  skin  incisions,  the  triangular  flap  of 
skin,  a  b  c,  and  the  triangular  flap  of  fat. 

f.els.  In  liberating  the  vein  from  the  tissues  to  be  removed  it  is  best  to  push  the  vein  away 
from  the  tissues  rather  than,  holding  the  vein,  to  push  the  tissues  away  from  it.  It  may  not 
always  be  necessary  to  expose  the  artery,  but  I  think  that  it  is  well  to  do  this,  for  sometimes, 
not  usually,  the  tissue  above  the  large  vessels  is  infiltrated.  And  we  should  not  trust  our 
eyes  and  fingers  to  decide  this  point.  It  is  best  to  err  on  the  safe  side  and  to  remove  in  all  cases 
the  loose  tissue  above  the  vessels  and  about  the  axillary  plexus  of  nerves. 

"(13)  Having  cleaned  the  vessels,  we  may  proceed  more  rapidly  to  strip  the  axillary  con- 
tents from  the  inner  wall  of  the  axilla — the  lateral  wall  of  the  thorax.  We  must  grasp  the  mass 
to  be  removed  firmly  with  the  left  hand  and  pull  it  outward  and  slightly  upward  with  sufficient 
force  to  put  on  the  stretch  the  delicate  fascia  which  still  binds  it  to  the  chest.  This  fascia  is 
cut  away  close  to  the  ribs  and  scrratus  magnus  muscle. 

"(14)  When  we  have  reached  the  junction  of  the  posterior  and  lateral  walls  of  the  axilla, 
or  a  little  sooner,  an  assistant  takes  hold  of  the  triangular  flap  of  skin  and  draws  it  outward,  to 
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mental  distress,  the  terrible  neuralgia  following  the  involvement  of  the 
brachial  plexus,  and  the  painful  swelling  of  the  arm  due  to  extensive  involve- 
ment of  the  axillan^  vein  and  the  lymphatics.     (Fig.   402.)     In  such  cases, 

assist  in  spreading  out  the  tissues  which  lie  on  the  subscapularis,  teres  major,  and  latissimus 
dorsi  muscles.  The  of)erator  having  taken  a  different  hold  of  the  tumor,  cleans  from  within 
outward  the  posterior  wall  of  the  axilla.  Proceeding  in  this  way.  we  make  easj"  and  bloodless 
a  part  of  the  operation  which  used  to  be  troublesome  and  bloody.  The  subscapular  vessels 
become  nicely  exposed  and  caught  before  they  are  divided.  The  subscapular  nerves  may  or 
may  not  be  removed,  at  the  discretion  of  the  operator.  Kuster  lays  great  stress  upon  the  im- 
portance of  these  ner%'es  for  the  subsequent  usefulness  of  the  arm.  We  have  not  as  yet  decided 
this  point  to  our  entire  satisfaction,  but  I  think  that  they  may  often  be  spared  to  the  patient 
with  safety. 

"(15)  Having  passed  these  nerves,  the  operator  has  only  to  turn  the  mass  back  into  its 
natural  position  and  to  sever  its  connection  with  the  body  of  the  patient  by  a  stroke  of  the  knife 
from  b  to  c,  repeating  the  first  cut  through  the  skin. 

■'All  tliat  has  been  removed  is  in  one  piece.  (Fig.  401.)  There  are  no  small  pieces  nor  shreds 
of  tissue.     I  believe  that  we  should  never  cut  through  cancerous  tissues,  when  operating,  if  it 


Fig.  401. — A  Later  Stage  of  the  Halsted  Operation.  The  illustration  shows  the  mamma,  the 
connective  tissue,  etc.,  separated  from  the  thorax  and  ready  to  be  removed  in  a  single  mass. 
M,  pectoralis  major  muscle;  m,  m,  pectoralis  minor  muscle;  S',  apex  of  fat  above  the  subclavian 
vessels.     (From  Dr.  W.  S.  Halsted's  article  in  the  Johns  Hopkins  Hospital  Reports.) 

is  possible  to  avoid  doing  so.  The  wound  might  become  infected  with  cancer  either  by  the 
knife  which  has  passed  through  diseased  tissue  and  perhaps  carries  everj'Tvhere  the  cancer-pro- 
ducing agents,  or  by  the  simple  liberation  of  the  cancer  cells  from  their  alveoli  or  from  the 
lymphatic  vessels.  The  division  of  one  lymphatic  vessel  and  the  liberation  of  one  cell  may  be 
enough  to  start  a  new  cancer. 


"The  operation,  as  we  perform  it.  is  Uterally  an  almost  bloodless  one. 

"The  edges  of  the  wound  are  approximated  by  a  buried,  purse-string  suture  of  strong  silk. 
Of  the  triangular  flap  of  skin  (a  b  c)  only  the  base  is  included  in  this  suture.  The  rest  of  this  flap 
is  consequently  shifted  to  a  new  and  lower  position.  The  axilla  is  never  drained  and  invariably 
heals  by  first  intention.  The  imcovered  wound  often  heals  by  the  so-called  organization  of  the 
blood-clot." 
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again,  the  most  complete  operation  possible  is  the  most  humane  and  proper, 
in  that  it  offers  the  only  chance  of  permanent  local  relief,  and  may  not  im- 
probably be  followed  by  a  considerable  interval  of  comfort.     In  a  desperate 

case  of  unbearable  pain  from  exten- 
sive involvement  of  the  nerves,  sec- 
tion of  the  posterior  roots  of  the 
spinal  nerves  involved  may  afford 
relief  from  pain  so  long  as  the  pa- 
tient lives;  or  interscapulo-thoracic 
ami)utation  may  be  justifiable,  to 
give  relief  from  agonizing  pain  and 
possibly  even  to  prolong  life.  Pa- 
tients in  whom  the  spinal  cord  is 
involved,  and  who  suffer  from  par- 
aplegia dolorosa,  so  graphically  de- 
scribed by  Osier,  may  be  relieved  of 
unendurable  pain  by  a  division  of 
the  spinal  cord  above  the  lesion, 
as  suggested  by  Cushing.  Finally, 
there  are  cases  of  slow  dying  from 
the  effects  of  a  deep,  painful  metas- 
tasis, in  which  no  surgical  procedure  is  possible.  In  these  cases,  morphine, 
chloroform,  or  any  available  analgesic  should  be  employed,  for  the  purpose  of 
mitigating  unbearable  suffering. 


I"iG.  402. — Extensive  Recurrence  of  Carcinoma  of 
the  Female  Breast,  Associated  with  CEdema  of  the 
Arm  of  the  Same  Side.  (From  St.  Louis  Skin  and 
Cancer  Hospital.) 


Results  of  Operative  Removal  of  Cancer  of  the  Breast. 

Carcinoma  of  the  breast,  if  not  operated  upon,  ordinarily  results  fatally  in  from 
eighteen  to  thirty  months.  Certain  very  malignant  forms  of  the  disease  cause 
death  even  within  a  few  weeks,  while  some  slow-growing  cancers,  in  women  of 
advanced  age,  may  go  on  for  twenty  years  or  more.  Patients  operated  on,  but 
in  whom  the  disease  reappears  before  the  end  of  the  three-year  limit  of  Volkmann, 
are  said  to  live,  on  the  average,  nearly  a  year  longer  than  those  upon  whom  no . 
operation  is  performed.  The  operative  mortality  has  within  the  past  twenty-five 
years  been  reduced  from  about  twenty-three  per  cent  to  less  than  two  per  cent  at 
the  hands  of  the  best  operators. 

The  results  of  operation,  in  individual  cases,  depend  largely  on  the  pathologi- 
cal variety  of  the  tumor.  Halsted's  statistics,  based  on  two  hundred  and  ten 
traced  cases  of  cancer  operated  on  more  than  three  years  previously,  show  42.3 
per  cent  of  cures  (on  the  basis  of  the  three-year  limit) .  The  adeno-carcinomata 
give  the  most  favorable  showing,  viz.,  75  per  cent  of  cures;  while  scirrhous  cancer, 
of  which  the  number  of  cases  is  greatest,  gives  only  35.5  per  cent  of  cures.  The 
results  of  operation  in  medullary  cancer  are  very  much  less  favorable  than  in 
scirrhus.  While  end  results  turn  largely  on  the  radical  removal  of  all  suspected 
tissue,   Kocher's  statement — "that  the  determining  factor  for  the  operative 
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prognosis  is  the  time  and  not  the  manner  of  operation ' ' — probably  holds  true.  In 
scirrhus,  particularly,  the  disease  may  be  active  and  metastasis  may  occur  long 
before  a  visible  or  palpable  tumor  is  developed.  Even  incomplete  operations 
in  recent  cases  yield  better  results  than  extensive  operations  in  advanced  cases. 
Cheyne  reports  over  fifty  per  cent  of  cures  for  three  yeare  or  more  after  opera- 
tion. Although  the  greater  number  of  local  recurrences  appear  early  (from  forty 
per  cent  to  sixty  per  cent  during  the  first  six  months),  it  is  certain  that  the  three- 
year  limit  is  too  short  to  allow  us  to  class  cases  as  cured.  Local  recurrence  is 
rare  after  the  first  year,  but  may  occur  after  a  lapse  of  several  years.  AYith 
earlier  recognition  of  cancerous  tumors,  a  more  general  appreciation  of  the  im- 
portance of  remo\'ing  the  gro\\1:h  at  the  earliest  possible  moment,  and  the  more 
frequent  and  earlier  performance  of  the  radical,  complete  operation,  we  may 
look  forward  to  better  results.  With  a  more  general  adoption  by  surgeons  of 
the  practice  of  a  thoroughgoing  removal  of  the  deep  fasciae  in  the  entire  operative 
field,  we  may  hope  for  a  still  larger  percentage  of  cures  in  the  future. 


Other  Methods  of  Treatment  in  Cases  of  Cancer  of  the  Breast. 

Oaphoredomy. — Double  oophorectomy  has  been  tried  to  some  extent  in  cases 
of  recurrent  and  inoperable  cancer  of  the  breast.  (Fig.  403.)  It  is  questionable 
whether  there  have  been  any  positive  cures  resulting  from  this  procedure,  al- 
though a  number  of  cases  have  been 
reported  as  benefited.  Mr.  Hugh 
Lett  reports  36.4  per  cent  of  his 
cases  as  materially  benefited.  In 
the  more  successful  cases  great 
benefit  is  claimed,  as  shown  in  relief 
from  pain,  marked  improvement  in 
health,  general  diminution  or  even 
apparent  cUsappearance  of  the 
growth,  healing  of  ulceration,  and 
prolongation  of  life.  Mr.  Lett 
claims  that  the  favorable  age  for 
this  procedure  is  between  forty-five 
and  fifty  yeai-s :  that  after  fifty  it  is 
seldom  worth  doing.  The  value  of 
this  procedure  is  doubtful. 

Roentgen  Rays. — Exposure  to  the 
Roentgen  rays  has  been  extensively 
tried  in  the  treatment  of  cancer,  and  is  credited  with  an  undetermined  per- 
centage of  cures.  In  cancer  of  the  breast  it  should  never  be  allowed  to  delay 
operative  procedure  when  this  is  possible.  In  inoperable,  advanced,  or  re- 
current cases  (Fig.  404)  the  use  of  the  Roentgen  rays  frequently  gives  relief 
from  pain,  and,  in  a  limited  number  of  cases,  appears  to  retard  or  arrest  the 
cancerous  process. 


Fig.  403. — Inoperable  Carcinoma  of  the  Right  BteasL. 
(From  St.  Louis  Skin  and  Cancer  Hospital.) 
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Malignant  Papillary  Dermatitis  (Paget's  Disease). — Paget's  description  of 
this  unique  affection  is  as  follows: — "In  all  [cases]  the  disease  began  as  an  erup- 
tion on  the  nipple  and  areola.  In  the  majority  it  has  the  appearance  of  a  florid, 
intensely  red,  raw  surface,  very  finely  granular,  as  if  nearly  the  whole  thickness 
of  the  epidermis  were  removed,  like  the  surface  of  a  very  acute  diffuse  eczema,  or 
like  that  of  an  acute  balanitis.  From  such  a  surface  on  the  whole  or  greater  part 
of  the  nipple  and  areola,  there  was  always  copious,  clear  yellowish,  viscid  exuda- 
tion. The  sensations  were  commonly  tingling,  itching,  and  burning,  but  the 
malady  was  never  attended  by  disturbance  of  the  general  health. 

"It  has  happened  that  in  every  case  which  I  have  been  able  to  watch  cancer 
has  followed  within  at  the  most  two  years,  and  usually  within  one  year.     The 


Fig.  404. — Recurrence  of  the  Disease  in  the  Scar  Resulting  from  an  Operation  Performed  at  an 
earlier  date  for  the  Removal  of  a  Carcinoma  of  the  Left  Breast.  (From  St.  Louis  Skin  and 
Cancer  Hospital.) 


eruption  has  resisted  all  the  treatment,  both  local  and  general,  that  has  been 
used,  and  has  continued  even  after  the  affected  part  of  the  skin  has  been  involved 
in  the  cancerous  disease.  The  formation  of  cancer  has  not  in  any  case  taken 
place  first  in  the  diseased  part  of  the  skin.  It  has  always  been  in  the  substance 
of  the  mammary  gland  beneath  or  not  far  from  the  diseased  skin,  and  always 
with  a  clear  interval  of  apparently  healthy  tissue." 

Matzenaucr,  Karg,  Benjamin,  and  Ehrhardt  regard  Paget's  disease  as  a 
primary  carcinoma  of  the  skin.  Jacoba'us  also  believes  that  it  is  carcinomatous 
from  the  beginning.  Thin  believes  that  it  consists  primarily  in  a  slowly  advanc- 
ing cancerous  process  about  the  mouths  of  the  lactiferous  ducts,  which  at  a  very 
early  stage  leads  to  irritation  in  the  superficial  tissues  of  the  nipple  and  areola 
(Fig.  405),  and  eventually  extends  to  the  substance  of  the  mammary  gland.  He 
believes  that  the  cancerous  changes  are  definitely  established  in  the  ducts  long 
before  they  give  rise  to  sufficient  induration  to  produce  a  palpable  tumor.    The 
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disease  diffei-s  essentially  from  simple  chronic  eczema  of  the  nipple  and  areola, 
in  that  it  is  distinctively  a  degenerative  process  ending  in  ulceration.  Neither 
does  it  present  the  characteristic  picture  of  epithelioma.  According  to  Schultze, 
no  authentic  case  has  been  reported  of  epithelioma  growing  from  the  epidermis 
of  the  nipple  and  areola  on  a  basis  of  Paget's  disease,  or  from  the  growths  involv- 
ing the  breast. 


Fig.  405. — Paget's  Disease  of  the  Nipple.  (.\fter  Dr.  John  .\.  Fordyce,  Journal  of  the  American 
Medical  Association.  1908.) 

The  microphotograph  (Spencer  i  in.,  Zeiss  Comp.  oc.  4)  shows  marked  hyperkeratosis,  acanthosis 
and  vacuolization  of  the  prickle  cells.  In  the  corium  there  is  an  infiltration  of  hinphocytes  and 
plasma  cells. 

The  etiology  of  Paget's  disease  is  undetermined:  the  causative  relation  of  the 
psorospei-ms  described  by  Darier,  Wickham.  and  others,  and  of  the  vegetable 
fungus,  of  the  nature  of  a  yeast,  found  in  the  diseased  skin  and  axillary  lymph 
nodes  by  Fabr\'  and  others,  is  at  least  doubtful.  The  disease  occurs  usually  in 
women  between  forty  and  sixty  years  of  age. 

Treatment. — This  should  be  the  early  and  complete  removal  of  the  breast, 
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including  all  diseased  tissue.  The  removal  of  only  the  nipple,  areola,  and  under- 
lying parts  of  the  breast  would  at  best  leave  a  useless  remnant  of  the  organ 
^\ithout  outlet  for  secretion.  The  ever-present  danger  of  leaving  portions  of 
affected  tissue  behind,  and  the  safety  of  complete  extirpation,  make  this  clearly 
the  operation  of  choice.  Should  any  palpable  tumor  be  present,  the  axilla  should 
be  carefully  cleared,  as  in  the  radical  operation  for  carcinoma  of  the  breast. 
Cases  of  cure  by  the  Roentgen  rays  have  been  reported,  but  prompt  and  complete 
extirpation  is  unquestionably  the  safest  procedure. 


SURGICAL  DISEASES  AND  WOUNDS  OF  THE 

EXTERNAL  GENITALS  AND  VAGINA 

OF  THE  FEMALE. 

By  WILLIAM  P.  GRAVES,  M.D.,  Boston,  Massachusetts. 


I.   DISEASES   DUE   TO  INFL.\MMATION  OR  TO  CIRCULATORY 

DISTURBANCES. 

Gonorrhoea  of  the  External  Genitals. — The  gonococcus  has  a  peculiarly 
selective  action  on  the  female  genital  organs,  affecting  the  urethra,  Skene's 
glands,  Bartholin's  glands,  and  the  cervical  mucous  membrane.  So  con- 
stant is  this  occurrence  that  a  local  acute  inflammation  in  any  one  of  these  parts 
may  usually  be  attributed  to  the  gonococcus.  The  vulva,  vagina,  and  endo- 
metrium are  but  rarely  affected  primarily,  and  only  in  severe  or  neglected 
cases  secondarily. 

Gonorrhoeal  Urethritis. — The  urethra  is  usually  the  primary  seat  of  a  gono- 
coccal infection.  As  a  rule,  the  attack  is  signalized  by  sharp  scalding  pain  on  urina- 
tion two  or  three  days  after  coitus.  There  is  soon  established  a  purulent  dis- 
charge which  may  be  so  slight  as  to  escape  the  attention  of  the  patient ;  or  it  may 
be  profuse.  Gonorrhceal  urethritis  in  women  does  not  run  the  definite  course 
that  it  does  in  men.  It  may  be  so  mild  that  s\Tnptoms  disappear  spontaneously 
in  from  five  days  to  a  week,  or  it  may  become  chronic  and  persist  until  long  after 
other  evidences  of  the  disease  have  entirely  disappeared.  As  a  mle,  the  course 
of  urethritis  is  mild,  and  many  women  suffering  from  the  later  developments  of 
gonorrhcea  have  passed  through  the  initial  urethritis  stage  without  kno\^ing  it. 

The  treatment  of  urethritis  is  important,  as  one  may,  by  an  early  attack  on 
the  disease,  prevent  it  from  extending  to  the  cervix  and  the  Fallopian  tubes. 
Before  the  treatment  is  begun,  however,  the  diagnosis  should  first  be  confirmed 
by  the  microscopic  examination  of  a  smear  from  the  urethral  discharge. 

The  most  effective  method  of  treatment  is  by  the  use  of  protargol.  Fre- 
quent urethral  injections  of  a  solution  of  this  substance,  five  or  ten  per  cent 
strength,  will  as  a  mle  quickly  control  an  attack  of  urethritis.  The  patient 
should  be  kept  quiet,  and  salol  or  sandalwood  oil  should  be  given  by  the  mouth 
four  times  daily.  In  order  to  prevent  the  disease  from  extending  to  the  inter- 
nal pehic  organs  it  is  well  to  prescribe  at  least  four  hot  douches  daily.  A  solu- 
tion of  potassium  permanganate  (one  drachm  of  the  concentrated  solution  to 
a  quart  of  hot  water)  is  the  best  to  use  for  the  douches.  If  this  solution 
proves  to  be  too  irritating,  simple  sterile  water  may  be  used  in  alternation  with 
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it.  Two  or  three  times  each  week  the  surgeon  wull  do  well  thoroughly  to  swab 
the  vagina  with  some  efficient  antiseptic  and  then  to  insert  a  tampon  soaked  in 
a  twenty-per-cent  solution  of  protargol  in  glycerin.  This  tampon  should  not 
be  allowed  to  remain  in  the  vagina  longer  than  twenty-four  hours.  The  treat- 
ment suggested  should  be  maintained  until  the  urethral  discharge  disappears. 
Stricture  of  the  female  urethra  is  a  very  rare  result  of  gonorrhoeal  infection.  As 
a  rule,  it  yields  readily  to  instrumental  dilatation. 

Inflammation  of  Skene's  Glands. — A  frequent  complication  of  a  specific  ure- 
thritis is  the  infection  of  Skene's  glands.  The  glands  become  swollen  and  red 
and  bathed  in  yellow  pus.  Pus  can  be  seen  exuding  from  their  small  orifices. 
Such  an  appearance  is  practically  pathognomonic  of  gonorrhoea.  Pain  on  mic- 
turition is  severe  and  the  parts  are  decidedly  tender.  On  account  of  the  inac- 
cessibility of  the  seat  of  inflammation  this  condition  persists  for  a  considerable 
period  and  is  little  affected  by  douching  and  urethral  injections.  One  method 
of  treatment  is  to  lay  the  glands  open  from  their  orifices  and  to  cauterize  the  open 
surfaces  with  a  silver-nitrate  pencil.  Another  effective  method  is  to  inject 
a  protargol  solution  (ten  per  cent  to  twenty  per  cent)  into  the  orifices  by  means 
of  an  ordinary  hypodermic  syringe,  the  point  of  the  needle  being  first  blunted. 

Inflammation  of  Bartholin' s  Glands. — Bartholin's  glands  are  particularly  liable 
to  infection,  especially  in  neglected  cases  of  gonorrhoea.  Like  the  similar  affection 
of  Skene's  glands  an  acute  inflammation  of  these  glands  is  practically  pathogno- 
monic of  gonorrhoea.  A  painful  ovoid  swelling  usually  appears  at  the  seat  of  one 
of  the  glands.  The  pain  is  severe.  In  most  cases  the  swelling  eventuates  in 
the  formation  of  an  abscess,  the  result  of  an  early  invasion  of  infective  organ- 
isms. The  pus  may  escape  through  the  canal  of  the  gland,  or  the  abscess  may 
require  surgical  intervention. 

The  treatment  should  always  be  radical  excision  of  the  gland.  Palliative 
measures  may  temporarily  cure  the  symptoms  and  even  cause  the  swelling  to 
disappear  entirely.  Acute  exacerbations,  however,  are  the  rule,  the  glands 
finally  becoming  cystic,  as  explained  on  page  566.  The  septic  gland  should 
be  removed  through  an  incision  made  in  the  labium  minus  at  a  point  as  far  to  the 
outside  of  the  focus  of  infection  as  possible.  If  the  abscess  is  removed  in  toto  the 
wound  may  be  closed  and  will  usually  heal  by  first  intention.  If  the  wound  is 
infected  it  should  not  be  entirely  closed,  but  should  be  left  open  at  the  lower  ex- 
tremity for  the  introduction  of  a  small  drain.  If  the  abscess  is  very  large  the 
pus  should  first  be  evacuated  and  appropriate  treatment  carried  out  for  a  certain 
length  of  time  before  the  radical  operation  is  performed.  In  this  way  the  neces- 
sity of  dissecting  out  an  abnormally  large  abscess  cavity  may  be  avoided. 

Vaginitis. — In  adult  women  the  vagina  is  rarely  infected  by  gonorrhoea 
primarily.  It  may  become  secondarily  affected  in  neglected  cases,  in  which 
event  it  takes  part  in  a  general  mixed  infection  of  all  the  external  genitals.  As 
a  rule,  the  condition  yields  readily  to  cleansing  treatment.  Copious  douching 
with  hot  permanganate  solution  every  three  hours,  occasional  swabbing  of  the 
vagina,  and  insertion  of  protargol  or  ichthyol  tampons  constitute  the  routine 
treatment. 
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In  young  girls  vaginitis  of  gonorrhoea!  origin  is  much  moce  difficult  to  treat 
successful!}'.  It  is  always  accompanied  by  \'u!\'itis.  The  more  tender  and  suc- 
culent character  of  the  vaginal  epithelium  in  young  subjects  favors  the  growth  of 
the  gonococci.  Douches,  as  a  mle,  cannot  be  employed.  L^nremitting  cleanli- 
ness, as  regards  the  external  parts,  and — when  possible — injections  of  protargol 
into  the  vagina  with  a  glass  syringe,  are  the  most  effective  means  at  hand. 

Endocerricitis. — One  of  the  most  intractable  sequelae  of  gonorrhoea  in  women 
is  the  chronic  inflammation  of  the  cervical  mucous  membrane — an  affection 
which  may  last  for  months  or  even  years.  The  infection,  which  is  a  mixed  one, 
has  its  seat  in  the  arborescent  cer\'ical  glands.  An  examination  of  these  parts 
with  the  microscope  shows  that  the  glands  are  swollen  and  cj'stic,  and  that  they 
contain  mucus,  cell  detritus,  and  pus.  There  exudes  from  the  os  a  muco-puru- 
lent  fluid  which  causes  an  incessant  and  annoying  leucorrhrea.  Excepting 
in  the  early  stages  gonococci  cannot  be  demonstrated  in  the  cervical  discharge. 
This  condition,  which  may  pei'sist  for  a  long  time  after  other  e\ddences  of  the 
disease  have  disappeared,  is  most  difficult  to  treat.  Local  treatment  with  tam- 
pons and  douches  exerts  only  a  temporar}'  effect.  Curettage  under  ether 
causes  only  a  brief  cessation  of  the  discharge.  A  more  effective  method  of  treat- 
ment is  to  dilate  the  cervix  thoroughly  and  then,  by  means  of  the  actual  cautery, 
to  bum  several  deep  longitudinal  fuiTows  in  the  cervical  canal.  The  most  suc- 
cessful office  treatment  consists  in  scarifying  the  canal  deeply  with  a  small  sharpy- 
pointed  nasal  curette  and  immediateh'  afterward  appl}ing  some  strong  astrin- 
gent preparation — as.  for  example,  a  solution  of  silver  nitrate,  iodized 
phenol,  or  Churchill's  tincture  of  iodine.  This  plan  of  treatment,  which  gives 
the  patient  little  or  no  pain,  should  be  repeated  two  or  three  times  each  week. 

In  severe  cases,  where  "the  stroma  of  the  cervix  is  much  hyj^ertrophied  and 
the  glands  have  undergone  cystic  degeneration,  it  is  necessary  to  resort  to  a  sur- 
gical removal  of  the  entire  cervical  mucous  membrane.  This  may  be  accom- 
plished by  Schroeder's  operation,  which  is  described  on  page  593. 

Pruritus  Vulvae. — Pruritus  vulvae,  or  vulvitis  pruriginosa,  is  a  disease  which 
occui-s  mostly  in  old  age.  It  is  characterized  by  an  intense  burning  or  itching 
of  the  external  genitals,  usually  most  severe  at  night,  and  is  one  of  the  most  dis- 
tressing affections  from  which  women  suffer.  The  disease  is  attended  with  a 
change  in  the  epidennis  of  the  external  genitals  which  may  be  confined  to  the 
neighborhood  of  the  clitoris  or  may  extend  over  the  entire  vulva.  The  skin 
takes  on  a  pale,  dead-white  appearance,  is  leatheiy  and  swoflen,  and  contains 
small  fissures  or  superficial  excoriations  caused  by  scratching.  In  advanced 
cases  the  natural  folds  of  the  vailva  may  be  completely  obliterated,  the  labia 
minora  merging  without  any  distinguishable  boundarv'  line  into  the  labia  majora, 
while  the  clitoris  may  appear  only  as  a  small  dimple. 

Under  the  microscope  the  epidermis  shows  the  so-called  "'inflammatory 
parakeratitis."  There  is  a  deep  infiltration  of  the  connective  tissue  of  the  corium 
with  small  round  cells.  The  epidermis  is  much  thickened  and  the  homy  layers 
are  veiy  irregular. 

The  etiologj'  of  this  disease  is  a  matter  of  considerable  debate  among  inves- 
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tigators,  many  considering  pruritus  an  essential  disease,  while  others  regard  it 
only  as  symptomatic  of  some  underlying  affection.  Veit  calls  attention  to  the 
fact  that,  in  the  majority  of  cases,  it  is  possible  to  discover  some  exciting  cause 
which,  by  its  mechanical  or  chemical  effect  on  the  skin,  gives  rise  to  the  distressing 
itching.  The  constant  scratching  which  is  evoked  by  the  itching  produces  the 
chronic  inflammation  of  the  epidermis  which  has  been  described.  The  endings 
of  the  nei've  filaments  of  the  skin  thus  suffer  a  continuous  irritation.  The  mechan- 
ical causes  which  set  up  this  chain  of  pathological  changes  are  chiefly  excessive 
coitus  and  masturbation.  The  chemical  causes  are  abnormal  secretions  or  ex- 
cretions which  may  bathe  the  external  genital  parts.  Most  important  of  these  is 
the  urine  of  diabetes  mellitus,  which,  on  account  of  the  frequent  and  copious 
micturition,  keeps  the  parts  in  a  continual  state  of  moisture  and  in  addition 
exerts  an  unusually  severe  irritating  effect  through  its  chemical  composition. 
Other  causes  are  irritating  secretions  dependent  upon  any  form  of  vaginitis 
or  cervicitis.  The  discharge  from  carcinoma  of  the  uterus  frequently  causes 
pruritus,  as  does  also  the  discharge  set  up  by  an  ill-fitting  or  neglected 
pessary.  A  vegetable  parasite,  the  so-called  ''soor  fungus,"  is  sometimes  met 
with  as  a  cause  among  uncleanly  persons,  especially  during  pregnancy.  In 
some  cases  no  underlying  cause  can  be  discovered;  and  yet,  even  in  these  cases, 
an  adequate  cause  may  be  discovered  at  some  later  date,  as  happened,  for  ex- 
ample, in  a  case  reported  by  Kelly,  in  which  a  small  sloughing  fibroid  was  found 
in  the  canal  of  the  uterus. 

The  treatment  of  pruritus  consists  primarily  in  the  treatment  of  its  under- 
lying cause,  and  in  this  way  many  apparently  intractable  cases  may  be  success- 
fully treated.  For  the  immediate  relief  of  the  itching  the  application  of  a 
weak  solution  of  carbolic  acid  in  dilute  alcohol  may  be  used ;  hot  sitz  baths  may 
also  be  prescribed.  A  lotion  made  up  of  gum  tragacanth  and  glycerin,  one-half 
ounce  of  each ;  alcohol  and  cologne,  four  ounces  of  each ;  and  one  quart  of  water — 
applied  four  or  five  times  daily  and  rubbed  well  into  the  parts — has  been  found 
by  the  writer  to  be  of  much  value.  In  cases  where  the  disease  has  been  of  such 
long  standing  that  no  efforts  can  restore  the  skin  to  anything  like  a  normal  con- 
dition, excision  of  the  affected  area  (especially  if  it  have  well-defined  limits)  is 
indicated.  Where  it  is  necessary  to  remove  large  areas  the  parts  may  be  ex- 
cised down  to  the  vaginal  opening,  leaving  the  tissue  about  the  urethra  so  as 
not  to  distort  the  direction  of  the  canal.  These  wounds  can  be  readily  closed 
without  too  great  tension  on  the  skin.  Silkworm-gut  sutures  should  be  used, 
and  they  should  be  placed  in  such  a  manner  as  to  secure  good  coapta- 
tion with  avoidance  of  dead  spaces.  Buried  sutures  should  be  avoided  as 
far  as  possible. 

Kraurosis  Vulvae. — Kraurosis  (from  a  Greek  word  signifying  to  wither) 
is  a  disease  of  the  vulva  which  is  closely  identified  with  pruritus,  and  is  thought 
by  many  to  be  the  end  result  of  that  condition.  (Fig.  40().)  It  is  character- 
ized by  an  atrophy  and  disappearance  of  the  clitoris  and  labia  minora  and  majom, 
and  by  a  shrinking  and  contraction  of  the  vaginal  entrance.  The  external  skin 
is  white,  dry,  stiff,  and  friable,  the  epidermis  being  thick  and  rough.    The  sub- 
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cutaneous  fat  disappears  and  the  tissues  of  the  labia  and  vaginal  entrance  are 
lacking  in  their  normal  elasticity. 

Examined  under  the  microscope  the  subcutaneous  connective  tissue  appears 
to  be  hypertrophied  and  to  have  the  homogeneous  aspect  of  scar  tissue.  The 
papillse  are  flattened  and  the  Malpighian  layer  is  thin.  Sebaceous  follicles 
and  sweat  glands  are  scanty  or  completely  absent.  AH  evidences  of  pigmenta- 
tion seem  to  have  disappeared.  Peter  describes  the  lesion  as  "chronic  in- 
flammatory hyperplasia  of  the  con- 
nective tissue,  with  a  tendency  to 
cicatricial  atrophy  and  a  degenera- 
tion of  the  elastic  tissue." 

The  etiology  of  this  disease  is 
obscure,  and  it  is  uncertain  whether 
it  is  to  be  differentiated  from  the 
advanced  stages  of  pruritus,  or  not. 
The  diagnosis  between  the  two  con- 
ditions is  sometimes  impossible.  It 
is  said  that  the  line  of  demarcation 
between  the  area  of  kraurosis  and 
the  surrounding  healthy  skin  is  much 
sharper  than  in  pruritus,  and  that 
kraurosis  invariably  involves  the  en- 
tire xiilva,  whereas  pruritus  more 
commonly  is  confined  to  an  area  of 
relatively  narrow  limits. 

The  symptoms  of  kraurosis  are 
pain,  burning,  and  itching.  The 
patient  also  complains  frequently  of 
a  contracted  vagina,  and  of  a  tight, 
stretching  feeling  while  walking. 
The  disease  does  not  yield  to  pal- 
Hative  measures,  as  is  frequently  the  case  in  pruritus,  and  the  treatment  should 
generally  be  operative.  The  operation  consists  in  a  systematic  excision  of  the 
affected  parts,  and  should  be  performed  according  to  the  principles  laid  down  for 
the  operation  for  pruritus. 

Elephantiasis. — Elephantiasis  is  a  term  which  is  applied  to  a  coarse,  brawny 
hypertrophy  of  the  external  genitals.  It  may  affect  either  the  clitoris,  the  labia 
majora,  or  the  labia  minora,  or  it  may  involve  all  of  them  together.  Like  ulcus 
rodens  its  etiology  is  obscure.  It  occurs  usually  in  prostitutes,  many  of  whom 
have  had  syphilis  or  bubo.  It  is  characterized  by  a  tumor-like  conversion  of 
the  different  parts  of  the  vulva,  which  in  general  retain  their  characteristic  con- 
tour. Gebhard  describes  three  forms — elephantiasis  glabra,  elephantiasis  tu- 
berosa,  and  elephantiasis  condylomatosa.  In  elephantiasis  glabra  the  surface  of 
the  epithelium  is  smooth  and  resembles  the  epithelium  of  other  parts;  in  ele- 
phantiasis tuberosa  the  surface  is  covered  with  nodules  or  deep  furrows,  the 


t'lG.  406. — Kraurosis  Vulvae.  The  clitoris  and 
labia  minora  have  disapjjeared.  The  \Tilva  is  white 
and  creased.  The  vagina  is  atrophied  and  stiff  at 
the  introitus.     (Original.) 
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epithelial  covering,  however,  remaining  unchanged;  and  in  elephantiasis  con- 
dylomatosa  the  surface  is  covered  with  warty  excrescences.  Miscroscopically, 
there  is  seen  to  be  an  excessive  growth  of  subepithelial  connective  tissue.  This 
tissue  is  poor  in  cells,  has  few  vessels,  and  is  very  oedematous.  The  epithelial 
covering  is  thinner  than  normal.  Ulceration  may  occur,  in  which  case  there  is  a 
close  resemblance  to  ulcus  rodens  or  to  carcinoma. 

The  treatment  is  operative,  and  consists  in  a  radical  removal  of  the  hyper- 
trophied  parts.  In  these  cases  there  is  special  danger  of  sepsis  in  operating, 
and  great  care  should  be  taken  to  make  a  clean  dissection,  to  control  perfectly 
all  bleeding,  and  to  secure  good  approximation  of  the  edges  of  the  wound. 

Hypertrophic  Ulceration  of  the  Vulva,  or  Ulcus  Rodens.— Hypertrophic 
ulceration  of  the  vulva  is  a  term  adopted  by  Huguier  to  describe  a  condition 
named  by  Virchow  ulcus  vulva>  rodens,  and  more  recently,  b}^  the  French, 
esthiomene.  It  was  formerly  thought  to  be  tuberculous  in  origin,  and  was  com- 
monly called  lupus  vulvae.  Although  closely  associated  with  elephantiasis  and 
considered  by  many  as  simply  an  ulcerated  form  of  that  disease,  the  best  authori- 
ties classify  it  as  a  distinct  affection.  Hypertrophic  ulceration,  or  ulcus  rodens, 
is  characterized  by  an  extensive  ulceration  of  the  surfaces  of  the  vulva.  This  is 
attended  with  a  stiff,  hard  a^dema  of  the  labia,  hymen,  and  prepuce.  The  sur- 
faces are  bathed  with  a  whitish  irritating  discharge.  The  ulcerations  have  clean 
edges.  The  contours  of  the  ulcerated  surfaces  frequently  correspond  to  the  con- 
tour of  the  inner  surface  of  the  lips.  The  bases  of  the  ulcerations  show  slug- 
gish granulations  which  manifest  no  marked  tendency  to  slough.  The  process 
advances  slowly  and  is  very  resistant  to  healing  measures. 

Etiology. — The  etiology  of  the  disease  is  extremely  obscure.  It  occurs  nearly 
always  in  prostitutes  or  in  women  who  have  been  prostitutes.  Some  consider  it 
the  result  of  chronic  trauma  and  infection.  In  a  number  of  instances  this 
form  of  ulceration  of  the  vulva  has  followed  the  removal  of  diseased  lymph 
nodes  in  the  groin,  and  for  that  reason  it  has  been  thought  by  some  to  be  the 
result  of  a  passive  congestion  of  the  lymph  circulation.  Many  have  consid- 
ered it  a  form  of  tertiary  syphilis.  Potassium  iodide  in  long-continued  treat- 
ment, however,  has  no  effect  ujpon  the  affection.  Tubercle  bacilli  cannot  be 
demonstrated  in  it  microscopically. 

Diagnosis. — As  regards  the  question  of  diagnosis  it  is  chiefly  important  to 
distinguish  the  disease  from  cancer,  which  in  some  respects  it  may  resemble. 
The  absence  of  involvement  of  the  lymph  nodes,  the  scattered  location  of  the 
ulcers,  and  the  microscopical  examination  of  an  excised  specimen  should  suffice 
to  distinguish  ulcus  rodens  from  cancer. 

Symptoms. — As  a  rule,  the  condition  is  not  especially  painful  until  a  con- 
siderable area  is  involved.  When  this  condition  is  reached  the  foul,  unclean 
discharges  become  a  source  of  great  discomfort  and  distress.  Cleanliness  is 
difficult  to  attain  and  the  victim  of  the  disease  becomes  physically  and  men- 
tally a  pitiful  object. 

Treatment. — In  some  cases  drastic  treatment  of  the  ulcers  with  strong  acids 
will  result  in  a  slow  cure.     In  advanced  cases  palliative  treatment  is  entirely 
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without  avail,  and  a  radical  excision  of  the  diseased  tissue  should  be  re- 
sorted to. 

The  technique  of  the  operation  is  similar  to  that  employed  in  cancer,  though 
the  incision  may  be  made  closer  to  the  diseased  areas. 

Tuberculosis. — Tuberculosis  of  the  external  genitals  was  formerly  thought 
to  be  common,  but  as  a  matter  of  fact  it  is  a  rare  disease.  It  consists  of  a 
localized  ulcerating  area,  more  commonly  situated  in  the  vestibule.  Diagnosis 
is  made  by  the  microscope.     The  treatment  is  complete  excision. 

Soft  Chancre. — Soft  chancres  of  the  female  genitals  are  usually  multiple. 
They  occur  most  commonly  on  the  fnenulum  and  on  the  labia  majora.  They  may 
extend  out  on  the  thighs  and  around  the  anus.  At  the  frienulum  the  ulcers  may 
become  confluent  and  cause  a  deep  fissure.  The  ulcers  are  circular,  vrith.  sharply 
defined  edges  and  a  base  covered  wdth  thick  pus.  There  is  very  little  infiltration 
in  the  surrounding  tissue.  As  a  rule,  they  are  not  very  tender,  though  in  some 
cases  they  may  be  exquisitely  so.  The  inguinal  lymph  nodes  are  early  affected, 
and  a  bubo  is  usually  present  on  one  or  both  sides. 

Treatment. — The  most  efficient  method  of  treating  soft  chancres  is  to  touch 
them  with  fuming  nitric  acid,  and  immediately  afterward  with  alcohol  and 
corrosive  sublimate.  As  a  final  step,  the  parts  should  be  mopped  gently  with 
sterile  water.  Most  women  are  willing  to  undergo  the  intense  pain  which  this 
treatment  momentarily  gives  them  for  the  sake  of  the  prompt  relief  which  it 
insures. 

Hard  Chancre. — The  primary  syphilitic  lesion  of  the  female  genitals  is  not 
very  frequently  seen.  It  occurs  as  a  small,  circumscribed,  hard  infiltration, 
usually  on  the  labia  minora.  It  may  later  become  ulcerated.  When  the  chancre, 
is  situated  on  one  of  the  labia  majora  the  lips  become  stiff  and  oedematous,  and 
assume  a  somewhat  characteristic  brownish-red  color. 

S3rphilitic  Condylomata. — These  appear  as  secondary  manifestations  of  the 
disease.  They  are  broad  elevations  ^^^th  moist  surfaces.  They  have  a  strong 
tendency  to  irregular  ulceration.  They  are  usually  multiple  and  are  apt  to 
have  a  symmetrical  distribution,  due  to  auto-infection  through  contact  of  op- 
posing  surfaces.  They  are  extremely  infectious,  and  are  the  principal  means  of 
conveying  the  disease. 

II.  TUMORS  OF  THE  EXTERNAL  GENITALS. 

Cysts  of  Bartholin's  Glands.— The  most  common  cysts  of  the  \ailva  are 
retention  cysts  following  an  old  gonorrhoeal  infection  of  Bartholin's  glands.  As 
has  been  shown  by  Huguier  and  Pozzi,  the  cysts,  like  the  abscesses  of  Bartholin's 
glands,  usually  involve  only  the  duct  of  the  gland.  (Fig.  407.)  Most  commonly 
the  cysts  contain  an  opaque  fluid  made  up  of  detritus,  leucocytes,  and  cholesterin 
crystals.  They  may  rest  quiescent  and  painless  for  a  long  time,  and  then 
occasionally  light  up  into  active  abscesses.  In  other  cases  the  inflammatory 
process  may  come  absolutely  to  a  standstill,  the  contents  of  the  cyst  becoming  a 
clear  serous  fluid  and  the  whole  cyst  growing  more  and  more  distended  and 


566 


AMERICAN  PRACTICE  OF  SURGERY. 


thinner.  Cases  of  the  latter  character  are  not  infrequently  the  result  of  a  gonor- 
rhoeal  infection  incurred  in  childhood.  In  middle-aged  or  elderly  women  one 
sometimes  encounters  neglected  cysts  of  Bartholin's  glands  which  may  increase 
to  a  very  considerable  size,  and  thus  closely  resemble  a  labial  hernia.    The 

differential  diagnosis  is  quite  readily  made 
by  the  absence  of  the  characteristic  mani- 
festations of  the  latter  condition. 

These  cysts  produce  ordinarily  no 
symptoms  except  such  as  are  due  to  their 
bulk.  Thus,  they  may  interfere  with 
coitus  or  with  the  free  voiding  of  urine. 
They  are  apt,  however,  at  more  or  less 
regular  intervals,  to  become  inflamed  and 
to  cause  pain. 

Radical  extirpation  is  the  only  effective 
treatment.  It  is  often  possible  to  dissect 
out  these  cysts  in  their  entirety,  and  this 
may  be  done  even  when  the  cyst  is  in  a 
state  of  active  inflammation.  If,  in  the 
course  of  the  operation,  the  cyst  should  be 
broken  and  its  infectious  contents  should 
escape  into  the  surrounding  tissues,  the 
wound  should  be  thoroughly  irrigated,  first 
with  an  antiseptic  solution  and  then  with 
sterile  water,  and  the  surfaces  should  be 
carefully  wiped  dry.  The  closure  of  the 
cavity  left  by  the  removal  of  the  cyst 
should  be  effected  in  such  a  manner  that 
all  subcutaneous  bleeding  shall  be  pre- 
vented and  that  no  dead  spaces  shall  re- 
main. This  can  usually  be  accomplished 
by  the  deep  placing  of  silkworm-gut  su- 
tures. The  burying  of  catgut  sutures  is  to 
be  avoided;  most  of  the  bleeding  can  be 
controlled  by  the  silkworm-gut  sutures. 
But  if  it  be  found  necessary  to  tie  bleeding  points,  fine  catgut  may  be  used  for  the 
purpose.  Such  wounds,  if  well  cared  for  during  convalescence,  usually  heal  by 
first  intention.  In  order  to  secure  this  result  it  is  best  to  make  the  incision,  out- 
side the  labium  minus,  through  the  thick  skin.  Such  a  wound  is  much  less  liable 
to  infection  than  one  made  through  the  moist  modified  skin  on  the  inner  side  of 
the  labium  minus. 

In  dissecting  out  the  large  cysts  great  care  should  be  exercised  not  to  injure 
the  urethra  or  the  clitoris.  The  wall  of  the  cyst  presses  closely  against  the  ure- 
thral canal,  and  in  some  cases  pushes  it  away  from  its  normal  direction.  In  the 
course  of  the  necessary  dissection  one  is  liable  to  lose  sight  of  the  exact  location 


Fig.  407. 


-Cyst  of  Bartholin's  Gland. 
(Original.) 
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of  the  urethra  and  may  thus  easily  mutilate  the  canal,  with  cotisequent  disagree- 
able results.  In  order  to  obviate  this  danger  it  is  best  first  to  dissect  the  cyst 
cleanly  away  from  the  urethra  and  clitoris.  The  rest  of  the  dissection  can  then 
be  carried  on  rapidly  and  without  fear  of  injuring  any  important  organ. 


Fig.  408. — Cyst  of  Bartholin's  Gland  in  an  Elderly  Woman.     The  vulva  is  distorted  and  the 
cyst  presses  on  the  urethra  to  such  a  degree  as  to  interfere  with  urination.     (Original.) 

Other  Cysts  of  the  Vulva. — Less  common  cysts  of  the  vulva  are  the  cysts  of 
the  body  of  Bartholin's  gland.  These  are  smaller  and  more  deeply  situated  than 
those  of  the  duct,  and  yet,  notwithstanding  their  small  size,  they  may  sometimes 
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give  much  annoyance  and  pain.  Cysts  in  the  labia  higher  up  toward  the  vagina 
are  probably  retention  cysts  of  Gaertner's  duct.  Cysts  of  the  labia  minora  and 
cysts  of  the  hymen  are  probably  retention  cysts  of  the  sebaceous  glands,  these 
glands  having  been  demonstrated  both  in  the  hymen  and  in  the  labia  minora. 

Cysts  of  the    clitoris  have 
also  been  described. 

Hydrocele  of  the  Round 
Ligaments.  —  Hydrocele  of 
the  round  ligaments  may 
occur  in  the  labia  majora. 
All  these  cysts,  though  of 
no  great  clinical  signifi- 
cance, should  be  treated  by 
surgical  means,  as  they  may 
cause  pruritus  or  may  hinder 
the  free  flow  of  urine  or  in- 
terfere with  coitus. 

Condylomata  Acuminata. 
— Condylomata  are  usually 
a  sequence  of  gonorrhoeal 
infection,  although  it  is  said 
by  Gcbhard  that  they  may 
follow  other  forms  of  in- 
flammation. They  appear 
in  the  form  of  small,  pointed, 
warty  growths  which  are 
seated  upon  the  skin  of  the 
labia  majora  or  minora  or 
on  adjacent  surfaces  of  the 
thigh  or  buttock.  (Fig. 
409.)  They  occur  in  one  or 
more  groups  which  may 
eventually  become  conflu- 
ent and  may  cover  the 
entire  vulva.     Usually  they 


Fig.  409.  —  Condylomata   .Vruniinatu.       (Original.) 


present  the  appearance  of  vegetative  masses  which  arc  moist  but  do  not  tend 
to  ulcerate.  Their  growth  is  most  marked  and  most  rapid  in  pregnant  women. 
They  are  seldom  painful  and  do  not  extend  deeply  into  the  tissues. 

Examined  microscoj)ically  the  condyloma  is  found  to  consist  of  an  hyper- 
trophy of  the  i)apilhe  of  the  skin  which  are  markedly  arborescent.  Like  all 
other  warty  excrescences  the  papilla?  contain,  in  their  centres,  a  stem  of  con- 
nective tissue  and  blood-vessels.  Condylomata  are  occasionally  mistaken  for 
cancer  and  the  appearances  observed  under  the  microscope  are  often  at  fli^st 
sight  confusing,  on  account  of  the  markedly  arborescent  nature  of  the  i)apillary 
growth.    Close  examination,  however,  will  always  enable  one  to  difi"erentiate  the 
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two  conditions  with  little  trouble.  In  condylomata  the  epithelial  masses  always 
contain,  in  the  centre,  a  connective-tissue  core,  while  in  carcinoma  the  epithelial 
masses  have  no  such  core,  but  are  surrounded  by  connective  tissue.  The  absence 
of  epithelial  pearls  in  condylomata  is  also  a  distinctive  point  which  aids  in  the 
diagnosis.  In  condylomata, 
furthennore,  there  is  no  ten- 
dency of  the  epithelial  masses 
to  grow  downward  into  the 
subcutaneous  tissue. 

The  proper  treatment  of 
condylomata  is  removal  by 
excision  under  aseptic  pre- 
cautions, and  closure  of  the 
wound  by  either  silkworm-gut 
or  fine  catgut  sutures.  These 
vegetations  are  often  ex- 
tremely superficial  and  may 
frequently  be  scraped  off  with 
a  curette  without  causing  more 
pain  than  does  a  superficial 
abrasion  of  the  skin. 

Carcinoma  of  the  Vulva. — 
The  vulva  possesses  a  certain 
immunity  to  malignant  tu- 
moi"s  just  as  it  does  to 
infections,  and  of  all  the 
female  genital  organs  it  is 
the  least  susceptible  to  can- 
cer. Carcinoma  of  the  \'ulva, 
when  it  does  occur,  appeal's 
usually  in  elderly  women, 
most  conmionly  over  forty- 
five  years  of  age.  The  dis- 
ease may  start  in  any  part 
of   the   \^ilva,    but,    in    the 

„«^«4.     ^^    •      -J.  e  -J.       Fig.  410. — Carcinoma  of  the  Rieht  Labium  Maius.     (Original.) 

great    majority    of  cases,   it  j       v     s      / 

develops  from  one  of  the  labia  majora.  In  its  c^arly  stage  the  disease  usually 
presents  the  appearance  of  a  small  round  or  ovoid  tumor,  well  defined,  and 
hard  in  consistency.  (Fig.  410.)  The  surface  may  be  smooth,  but  is  usually 
deeply  furrowed,  and  has  a  tendency  to  superficial  ulceration.  Less  commonly 
the  disease  starts  as  a  diffuse  infiltration  of  the  labium,  more  apparent  by  the 
sen.se  of  touch  than  by  that  of  sight.  The  surface  tends  to  ulcerate  super- 
ficially. As  a  rule,  the  disease  does  not  at  first  spread  locally  with  rapidity, 
and  may  even  appear  stationar}'  for  a  considerable  length  of  time.  An  early 
mvolvement  of  the  inguinal  lymph  nodes  is  a  characteristic  though  not  a  con- 
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slant  occurrence,  and  frequently  extensive  involvement  of  these  nodes  may  be 
seen  where  the  disease  has  made  little  local  progress  in  its  primary  seat.  In 
time,  however,  the  cancer  may  take  on  rapid  growth,  the  greater  part  of  the 
vulva  becoming  involved  in  ulceration  and  the  disease  showing  a  tendency  to 
spread  toward  the  periurethral  tissue.  In  other  cases  the  disease  burrows  deeply ; 
it  may  even  extend  into  the  perivaginal  tissue  or  into  the  pelvis,  while  at  the 
same  time  the  external  manifestations  of  the  disease  remain  comparatively 
insignificant.  An  interesting  phenomenon  manifested  by  cancer  in  these  parts 
is  the  occurrence  of  the  contact  metastases,  at  points  where  the  growth  in  one 
labium  infects  the  corresponding  surface  of  the  other.  Instances  of  this  have 
been  reported  by  Kelly,  Gebhard,  and  others. 

Under  the  microscope  the  growth  is  seen  to  be  a  squamous-cell  carcinoma,  not 
unlike  the  skin  carcinomata  observed  in  other  parts  of  the  body.  It  differs  from 
them,  however,  in  two  respects — a  strong  tendency  to  the  formation  of  cancroid 
pearls  and  an  unusual  ramification  of  the  alveoli. 

In  the  earlier  stages  of  cancer  of  the  vulva  the  only  symptom  is  usually  pru- 
ritus, but,  later  on  in  the  disease,  there  may  be  severe  pain.  The  diagnosis  of 
cancer  of  the  vulva  occasionally-  presents  some  difficulties.  The  only  two  con- 
ditions with  which  it  is  likely  to  be  confused  are  ulcus  rodens  and  condylomata 
acuminata.  Ulcus  rodens  does  not  involve  the  lymph  nodes,  and  there  are  apt 
to  be  several  distinct  ulcerations,  whereas  in  cancer  the  ulceration  is  confined  to 
one  continuous  area.  A  prompt  examination  with  the  microscope  ought  to 
settle  the  difficulty  at  once.  A  condyloma  may  at  times  bear  a  similarity  of 
appearance  to  cancer  and  the  microscopical  appearances  of  the  two  may 
also  be  confusing.  The  differential  diagnosis  between  these  two  conditions  is 
described  under  Condylomata. 

For  cancer  of  the  vulva  the  treatment  invariably  is  excision;  the  general 
principles  involved  in  the  operation  being  those  employed  in  cancer  of  the  breast. 
The  inguinal  lymph  nodes  should  always  be  dissected  out,  whether  they  can  be 
palpated  or  not.  The  carcinomatous  area  should  be  removed  by  a  dissection 
which  extends  well  outside  the  diseased  portions,  and  which  should  be  carried 
as  deeply  as  necessary,  even  to  the  surface  of  the  bone.  No  matter  how  exten- 
sive the  disease  may  be,  every  part  of  it  should  be  removed,  even  to  sacrificing 
the  urethra.  The  dissection  should  be  carried  out  in  a  clean  manner, 
and  every  effort  should  be  made  to  secure  primary  union  of  the  edges  of  the 
wound.  In  ordinary  cases  an  oval  incision  is  made  about  the  tumor,  and  the 
edges  of  the  wound  are  easily  approximated  by  deep  silkworm-gut  sutures  placed 
so  as  to  obliterate  dead  spaces  in  the  depth  of  the  wound.  Buried  sutures  should 
be  avoided.  In  cases  where  extensive  areas  have  been  denuded  the  various 
devices  of  plastic  surgery  should  be  resorted  to.  Drainage  is  not  necessary 
excepting  in  the  most  extensive  operations.  Special  care  should  be  taken  to 
avoid  distortion  of  the  urethra. 

Adeno-carcinoma  of  Bartholin's  glands  has  been  described.  The  disease 
is  rare. 

Fibroma  of  the  Vulva. — Fibromata  may  arise  either  from  the  large  or  from 
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the  small  labia,  and  rarely  from  the  clitoris;  their  common  seat,  however,  is 
in  the  labia  majora.  They  are  isolated,  well-defined  tumors,  with  the  usual 
hard,  elastic  consistency  of  ordinarj^  fibromata,  and  in  the  course  of  their  growth 
they  commonly  become  pedunculated.  They  may  attain  very  large  propor- 
tions, some  ha\4ng  been  reported  that  reached  down  to  the  knees  of  the  patient. 
They  may  become  ulcerated  and  excoriated.  Microscopically  they  resemble 
the  fibromata  that  are  observed  in  other  parts  of  the  body,  many  of  them  con- 
taining smooth  muscle  fibres,  while  some  of  them  are  cystic.  Interference 
with  the  circulation  of  the  part  may  result  in  oedema  or  in  a  myxomatous  con- 
dition. Calcification  may  be  present.  It  has  been  shown  by  Saenger  that  most 
of  these  tumors  originate  from  the  round  ligaments  at  their  terminations  in  the 
labia  majora.  The  presence  of  muscle  fibres  and  cysts — which  elements  are 
characteristic  of  the  true  fibromata  of  the  round  ligament  in  the  pelvis — is  thus 
accounted  for.  The  operation  for  fibromata  is  excision  and  closure  of  the  wound 
by  deep  silkworm-gut  sutures. 

Sarcoma. — Sarcoma  of  the  extemal.female  genitals  is  a  rare  disease.  Growths 
of  this  nature  usually  originate  in  the  labia  majora  or  in  the  clitoris.  The  most 
common  type  is  the  melano-sarcoma,  and  the  greater  frequency  of  this  particular 
variety  of  sarcoma  is  doubtless  due  to  the  comparatively  frequent  occurrence 
of  pigmented  nspvi  on  or  near  the  labia  majora.  Sarcomatous  and  myxo- 
matous degeneration  of  fibromata  may  take  place,  though  the  prognosis  in  such 
cases  is  much  better  than  in  cases  of  essential  sarcoma  or  of  melano-sarcoma. 

The  treatment  is  thorough  extirpation.  When  one  is  operating  on  the  ex- 
ternal genitals  it  is  always  advisable  to  remove  pigmented  njevi,  on  account 
of  the  possibility  that  they  ma}^  develop  later  into  melano-sarcoma. 

Lipoma. — Lipomata  of  the  vulva  are  rare  tumors,  and  are  of  little  impor- 
tance. Their  usual  occurrence  is  in  the  labia  majora  or  in  the  mons  veneris. 
They  are  Hke  lipomata  in  other  parts  of  the  body,  excepting  that  they  have  the 
peculiar  characteristic  of  growing  larger  during  pregnancy  and  then  diminishing 
during  the  puerperium.  They  also  swell  in  size  during  the  catamenia.  As  they 
grow  slowly  larger  and  are  a  source  of  anxiety  and  sometimes  of  pain  to  the 
patient,  they  should  be  removed. 

Urethral  Caruncle. — Caruncle  of  the  urethra  is  a  small  tumor,  usually  not 
larger  than  a  pea,  which  appears  at  the  urethral  orifice.  It  may  have  a  broad 
base  or  it  may  be  pedunculated.  The  surface  is  usually  smooth,  glistening, 
and  brilliantly  red  or  purple  in  color.  The  typical  canmcle  is  a  true  tumor 
and  is  composed  of  a  loose  connective  tissue  viith  a  superficial  covering  of  squa- 
mous epithehum.  The  connective  tissue  is  usually  infiltrated  with  round 
cells.  Gebhard  has  obserA'ed  in  these  small  tumoi-s  tubular  glands,  lined  with 
a  high  cylindrical  epithelium,  but  the  writer  has  thus  far  not  been  able  to  con- 
firm this  discoveiy.  Occasionally  a  caruncle  attains  larger  proportions  and 
encroaches  upon  the  vestibulum  about  the  meatus  to  the  extent  of  half  an  inch 
or  more,  presenting  the  appearance  of  a  group  of  small  caruncular  vegetations. 
This  condition  may  be  mistaken  for  cancer,  and,  in  fact,  the  microscopical  ap- 
pearance of  the  superficial  epithelium  is  also  suggestive  of  cancer.     The  cells, 
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however,  retain  their  normal  type  and  order,  and  do  not  show  the  irregular  down- 
ward growth  into  the  subepidermal  connective  tissue  which  is  characteristic 
of  cancer. 

Urethral  caruncles  may  be  entirely  painless  and  be  discovered  only  by 
accident,  but  in  many  cases  they  are  exquisitely  sensitive  and  give  extreme 
pain  and  distress  on  urination  or  in  coitus.  They  may  cause  vaginismus. 
The  suffering  may  be  so  great  as  seriously  to  impair  the  general  health  of  the 
patient.  These  little  growths  are  so  painful  that  it  was  long  supposed  that  they 
contained  bundles  of  nerve  endings.  However,  Fritsch  and  other  investigators 
were  unable  to  demonstrate  the  presence  of  nerve  endings. 

The  treatment  of  caruncle  is  removal  by  surgical  means.  Small  growths 
with  a  slender  pedicle  may  be  cocainized  and  snipped  off  with  scissors,  the  bleed- 
ing points  being  touched  with  silver  nitrate.  Only  the  smallest  caruncles, 
however,  should  be  treated  by  this  method.  Larger  ones  should  be  carefully 
excised  with  a  knife — if  necessary,  under  full  anaesthesia — and  the  wound  should 
be  closed  with  very  fine  catgut  sutures.  These  sutures  are  usually  sufficient 
to  control  the  bleeding. 

Prolapsed  Urethral  Mucous  Membrane. — The  mucous  membrane  of  the 
urethra  may  prolapse  partially  or  completely,  and  give  an  appearance  closely 
resembling  that  of  a  true  caruncle.  The  condition  can  usually  be  differen- 
tiated from  true  caruncle  by  careful  observation  of  its  appearance  at  the  meatus. 
Microscopically  it  can  be  distinguished  by  the  nature  of  the  surface  epithelium, 
which  shows  the  various  layers  of  modified  epithelium  characteristic  of  the 
lining  of  the  urethral  canal.  This  prolapse  of  the  mucous  membrane  may 
prove  a  painful  and  troublesome  affection,  though  often  it  gives  no  symptoms 
whatever.  In  cases  where  the  mucous  membrane  completely  prolapses  the 
extruded  portion  may  become  strangulated  and  even  necrotic. 

The  proper  treatment,  in  cases  where  -the  condition  gives  rise  to  pain  or 
discomfort,  is  removal  by  surgical  means  under  appropriate  anaesthesia.  The 
removal  should  be  effected  by  an  annular  dissection,  and  the  upper  and  lower 
surfaces  should  be  united  by  fine  catgut  sutures. 

Hsematoma. — Ha^matoma  of  the  external  genitals  is  both  an  uncommon 
and  a  serious  condition.  It  usually  appears  during  pregnancy  and  is  a  result 
of  obstruction  in  the  vaginal  system  of  veins.  The  appearance  is  of  a  purple 
mass  of  veins  at  one  side  of  the  vaginal  introitus.  The  patient  should  be  kept 
in  bed  with  the  hips  elevated,  and  she  should  assume  the  knee-chest  position 
for  fifteen  minutes  three  or  four  times  daily.  If  this  does  not  suffice,  in  very 
serious  cases,  pregnancy  may  be  terminated  by  Caesarian  section,  when  the 
child  is  viable.  In  some  cases  it  may  appear  wise  to  incise  the  ha^matoma, 
and  evacuate  its  contents,  but  it  should  be  remembered  that  the  operation  is 
attended  with  danger  of  infection  and  should  be  perfonned  only  by  an  ex- 
perienced surgeon. 
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III.   ABNORMALITIES  OF  THE   EXTERNAL  GENITALS. 

Imperforate  Hymen. — Atresia  of  the  hymen  may  be  due  to  a  congenital 
lack  of  development,  in  which  case  there  is  always  an  associated  abnormality 
of  the  internal  genitals.  As  a  rule,  there  are  no  symptoms.  Occasionally  women 
with  such  abnormahties  apply  for  treatment  for  the  purpose  of  being  able  to 
perform  the  marital  function.  Operative  treatment,  such  as  that  which  is  dis- 
cussed on  page  577,  may  be  resorted  to. 

Most  commonly  atresia  of  the  hymen,  like  atresia  of  the  vagina,  is  due  to 
plastic  adhesions  following  an  early  vulvo-vaginal  inflammation,  perhaps  of  a 
gonorrhoeal  nature.     The  internal  peh-ic  organs  are  normally  developed. 

Symptoms  may  occur  in  early  childhood ;  they  are  caused  by  a  collection  of 
mucus  which,  being  dammed  back  in  the  vagina,  distends  the  imperforate 
hymen.  The  treatment  is  incision  and  evacuation  of  the  mucoid  accumulation. 
Symptoms  of  atresia  of  the  hymen,  however,  rarely  appear  before  puberty, 
when  the  condition  is  recognized,  as  in  the  atresia  of  the  vagina,  by  the  existence 
of  severe  menstmal  pain  without  the  appearance  of  blood.  In  time  there  will 
be  observed  a  tumor  which  owes  its  origin  to  the  accumulation  of  old  menstrual 
blood.  Such  a  tumor  may  involve  only  the  vagina  or  it  may  include  the  vagina 
and  uterus,  in  one  large  sac.  It  may  be  palpated  through  the  rectum  and  may 
even  be  of  such  size  as  to  fill  a  considerable  part  of  the  lower  abdomen.  In 
severe  cases  hsematosalpinx  may  exist  on  both  sides.  The  hymen  is  stretched 
and  protrudes  in  the  form  of  a  bluish  mass  between  the  labia. 

When  any  considerable  amount  of  blood  has  been  allowed  to  accumulate, 
the  operation  is  attended  with  great  danger  of  fatal  sepsis.  The  hymen  should 
be  incised  and  all  the  contents  of  the  sac  rapidly  and  thoroughly  evacuated 
underthemost  rigid  aseptic  precautions.  The  ca\-ity  should  then  be  thoroughly 
irrigated  and  wiped  out,  and  finally  packed  \\ith  iodoform  gauze.  The  gauze 
should  be  removed  on  the  second  day  and  cleansing  douches  should  be  emploj'ed 
three  times  daily. 

If  the  Fallopian  tubes  are  destroyed  beyond  hope  of  future  function,  thej' 
should  be  removed  by  abdominal  section.  \'eit  recommends  the  removal  of 
the  tubes  before  the  vagina  and  uterus  are  evacuated. 

Acquired  Atresia  of  the  Vagina. — Atresia  of  the  vagina  is  commonly  ac- 
quired in  childhood  or  in  young  girlhood.  In  undeveloped  girls  inflamma- 
tion of  the  external  genitals  is  especially  liable  to  fomi  plastic  adhesions. 
A  frequent  cause  of  such  inflammation  is  gonorrhcea,  innocently  acquired 
from  unclean  members  of  the  family,  or  sometimes  in  hospital  wards. 
Trauma,  such  as  would  result  from  falling  astride  a  fence,  has  been  known 
to  set  up  a  chronic  purulent  inflammation  which  eventually  resulted  in 
atresia.  The  occlusion  of  the  vagina  is  due  to  a  glueing  together  of  the 
anterior  and  posterior  walls  of  this  canal  as  a  result  of  the  plastic  exudate. 
In  the  great  majority  of  cases  this  adhesion  of  the  walls  takes  place  in  the 
lower  third  of  the  vaginal  canal  because  here  the  two  surfaces  lie  in  closer  con- 
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however,  retain  their  normal  type  and  order,  and  do  not  show  the  irregular  down- 
ward growi;h  into  the  subepidermal  connective  tissue  which  is  characteristic 
of  cancer. 

Urethral  caruncles  may  be  entirely  painless  and  be  discovered  only  by 
accident,  but  in  many  cases  they  are  exquisitely  sensitive  and  give  extreme 
pain  and  distress  on  urination  or  in  coitus.  They  may  cause  vaginismus. 
The  suffering  may  be  so  great  as  seriously  to  impair  the  general  health  of  the 
patient.  These  little  growths  are  so  painful  that  it  was  long  supposed  that  they 
contained  bundles  of  nerve  endings.  However,  Fritsch  and  other  investigators 
were  unable  to  demonstrate  the  presence  of  nerve  endings. 

The  treatment  of  caruncle  is  removal  by  surgical  means.  Small  growths 
with  a  slender  pedicle  may  be  cocainized  and  snipped  off  with  scissors,  the  bleed- 
ing points  being  touched  with  silver  nitrate.  Only  the  smallest  caruncles, 
however,  should  be  treated  by  this  method.  Larger  ones  should  be  carefully 
excised  with  a  knife — if  necessary,  under  full  anaesthesia — and  the  wound  should 
be  closed  with  very  fine  catgut  sutures.  These  sutures  are  usually  sufficient 
to  control  the  bleeding. 

Prolapsed  Urethral  Mucous  Membrane. — The  mucous  membrane  of  the 
urethra  may  prolapse  partially  or  completely,  and  give  an  appearance  closely 
resembling  that  of  a  true  caruncle.  The  condition  can  usually  be  differen- 
tiated from  true  caruncle  by  careful  observation  of  its  appearance  at  the  meatus. 
Microscopically  it  can  be  distinguished  by  the  nature  of  the  surface  epithelium, 
which  shows  the  various  layers  of  modified  epithelium  characteristic  of  the 
lining  of  the  urethral  canal.  This  prolapse  of  the  mucous  membrane  may 
prove  a  painful  and  troublesome  affection,  though  often  it  gives  no  symptoms 
whatever.  In  cases  where  the  mucous  membrane  completely  prolapses  the 
extruded  portion  may  become  strangulated  and  even  necrotic. 

The  proper  treatment,  in  cases  where  the  condition  gives  rise  to  pain  or 
discomfort,  is  removal  by  surgical  means  under  appropriate  anaesthesia.  The 
removal  should  be  effected  by  an  annular  dissection,  and  the  upper  and  lower 
surfaces  should  be  united  by  fine  catgut  sutures. 

Haematoma. — Ha^matoma  of  the  external  genitals  is  both  an  uncommon 
and  a  serious  condition.  It  usually  appears  during  pregnancy  and  is  a  result 
of  obstruction  in  the  vaginal  system  of  veins.  The  appearance  is  of  a  purple 
mass  of  veins  at  one  side  of  the  vaginal  introitus.  The  patient  should  be  kept 
in  bed  with  the  hijjs  elevated,  and  she  should  assume  the  knee-chest  position 
for  fifteen  minutes  three  or  four  times  daily.  If  this  does  not  suffice,  in  very 
serious  cases,  pregnancy  may  be  terminated  by  Ca:'sarian  section,  when  the 
child  is  viable.  In  some  cases  it  may  appear  wise  to  incise  the  htrmatoma, 
and  evacuate  its  contents,  but  it  should  be  remembered  that  the  operation  is 
attended  with  danger  of  infection  and  should  be  pcrforaied  only  by  an  ex- 
perienced surgeon. 
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Atresia  in  elderly  women  is  not  uncommon  as  a  result  of  senile  vaginitis. 
It  may  exist  without  symptoms  or  it  may  be  accompanied  by  a  sense  of  general 
discomfort  and  tightness. 

Partial  atresia  is  sometimes  seen  in  women  who,  at  the  age  of  puberty,  re- 
ceive palliative  treatment  for  an  atresia  which  at  the  time  was  complete.  In 
these  cases  the  treatment  goes  no  further  than  to  incise  the  obstructing  septum 
and  thus  afford  escape  to  the  collection  of  menstrual  blood  behind  it.     The 


Fig.  412. — Operation  for  Acquired  Atresia  of  the  Vagina.  The  transverse  septiun  has  been 
dissected  out.  and  the  upper  portion  of  the  mucous  membrane  of  the  vagina  has  been  united  to  the 
lower  by  interrupted  catgut  stitches.     (Original.) 

patient  continues  to  menstruate  with  considemble  regularity,  but  there  soon 
develops  a  foul  irritating  discharge.  This  discharge,  if  long  continued,  sets  up 
a  severe  pruritus.  It  ma}-  be  so  foul  as  to  keep  the  patient  from  social  inter- 
course. Examination  will  show  a  small  pin-hole  opening  in  the  septum  behind 
which  the  incompletely  evacuated  menstrual  fluid  collects  and  becomes  infected. 
In  young  girls  at  pubert}'  the  treatment  should  be  an  evacuation,  under 
ether,  of  the  menstrual  blood  by  means  of  a  free  incision  of  the  sep- 
tum and  a  thorough  douching  of  the  pocket  beyond.  \Miere  the  blood 
has   occupied   the   utems  and  has  distended    its  walls  extreme  precautions 
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should  be  taken  to  prevent  the  extension  of  infection  to  the  peritoneal  cavity. 
Where  the  tubes  have  been  destroyed  by  distention  they  should  be  removed  by 
abdominal  section. 

In  cases  where  there  is  only  partial  atresia,  or  where  distention  from  above 


Fig.  413. — Graves'-s  Operation  for  Abweiicc  of  tlie  Vagina.  Tlie  four  flaps  takcMi  from  tlio  labia 
minora  and  the  thighs  are  api)roxiniatiHl  over  a  glass  form.  The  wounds,  at  the  places  from  whieh  the 
flaps  have  been  removed,  are  represented  as  sewed  up  with  interrujited  stitches.  Tlie  pouch  made  by 
the  four  flaps  is  turnetl  into  tiie  oi)ening  previously  made  by  separating  the  bladder  from  the  rectum. 
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does  not  clearly  indicate  the  exact  location  of  the  septum,  care  should  be  taken, 
in  making  the  first  incision,  not  to  injure  the  bladder  or  the  rectum.  The  fol- 
lowing operation  should  then  be  performed. 

Operation  for  Acquired  Atresia  of  the  Vagina. — After  the  septum  has  been 
incised  and  the  contents  of  the  space  beyond  have  been  removed,  there  should 
be  a  thorough  cleansing  of  the  parts.  The  edges  of  the  septum  should  then 
be  trimmed  flush  \^-ith  the  walls  of  the  vagina.  All  scar  tissue  should  be  removed 
so  as  to  prevent  a  future  contraction.  When  the  septum  has  been  completely 
cleared  away  it  will  be  found  that  there  remains  a  denuded  area  which  extends 
like  a  ring  around  the  inner  circumference  of  the  vagina.  The  mucous  mem- 
brane of  the  upper  portion  of  the  vagina  should  then  be  drawn  down  and  ap- 
proximated to  that  of  the 
lower  portion  by  interrupted 
catgut  sutures.  Such  an 
operation  should  restore  per- 
fectly the  normal  calibre  of 
the  vagina  and  should  not  be 
followed  by  a  tendency  to  the 
development  of  a  stricture. 
The  use  of  antiseptic  douches 
twice  or  three  times  daily 
should  be  begun  at  once  after 
the  operation  and  should  be 
kept  up  until  the  discharge 
shall  have  completely  dis- 
appeared. 

Congenital  Atresia  of  the 
Vagina. — Congenital  atresia  of 
the  vagina  occui-s  in  various 
forms.  The  vagina  may  be 
completely  absent,  in  which 
case  the  bladder  and  rectum 
lie  in  immediate  juxtaposition, 
separated  only  by  loose  areolar 
tissue.  In  other  cases  the  va- 
gina may  be  only  partially 
formed,  the  vaginal  canal  be- 
ing in  part  or  completely 
occluded.  The  internal  pehic 
organs  are  usually  present 
but  incompletely  developed. 
Cases  of  absence  of  the  vagina 
may  in  rare  instances  be  associated  with  entire  absence  of  the  utems,  tubes, 
and  ovaries.  As  a  mle,  however,  some  evidence  of  the  presence  of  rudimentary 
organs  can  be  made  out  by  rectal  examination. 

VOL.  VI.— 37 


414. — Second  Stage  of  Graves's  Operation  for 
Congenital  Absence  of  the  \'agina.  The  glass  form  has 
been  removed  and  the  seams  of  the  pouch  completely  sewed. 
The  untied  sutures  seen  issuing  from  the  f)ouch  were  pre- 
\-iously  passed  through  the  vault  of  the  artificial  opening 
made  between  the  bladder  and  the  rectum.  The  pouch  is 
inverted  into  the  artificial  opening  and  the  stitches  are  then 
tied  so  as  to  prevent  any  prolapse  of  the  pouch  before  it 
becomes  attached,  by  healing,  to  the  raw  surface  of  the 
opening.     (Original.) 
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The  indication  for  surgical  treatment  in  these  cases  is  twofold.  Most 
commonly,  where  the  uterus  and  ovaries  are  present  and  perform  their  func- 
tions, surgical  intervention  is  imperatively  needed  to  establish  drainage.  Less 
commonly,  the  surgeon  is  called  upon  to  establish  a  vagina  purely  for  the  purpose 
of  copulation.  It  is  an  extraordinary  fact  that  in  most  of  the  cases  where  there 
is  entire  atresia  of  the  vagina,  associated  either  with  rudimentary  or  with  complete 
absence  of  the  pelvic  generative  organs,  all  secondary  sexual  characteristics  are 
normally  present.     Sexual  desire  and  personal  attractiveness  may  exist  in  a 

high  degree .  Such  women  some- 
times wish  to  marry,  and  the 
question  of  making  an  artificial 
vagina  becomes  an  important 
one.  Numerous  methods  have 
been  devised,  but  for  the  most 
part  they  have  been  unsuccess- 
ful. More  than  one  excellent 
authority  advises  against  the 
attempt  to  make  an  artificial 
vagina  for  the  purpose  of  copu- 
lation, considering  it  to  be  an 
unjustifiable  procedure.  The 
method  of  separating  the  rec- 
tum and  vagina  and  maintain- 
ing the  opening  by  a  vaginal 
plug  has  resulted  in  failure,  ex- 
cepting in  some  cases  where  the 
operation  was  performed  for 
drainage  only.  One  operator 
has  succeeded  in  grafting  on 
the  raw  surfaces  of  the  artificial 
opening  the  mucous  membrane 
removed  from  a  case  of  proci- 
dentia. Abbe  and  Burrage 
have  obtained  successful  results 
by  turning  in  flaps  from  neigh- 
boring parts  and  suturing  them  so  as  to  line  the  artificial  pouch  and  thus  jii-e- 
vent  granulation  and  ultimately  stricture. 

The  operation  about  to  be  described  was  devised  by  the  writer,  and  success- 
fully performed  by  him;  it  corresponds  in  its  essentials  to  the  operation  performed 
by  Burrage.  If  sepsis  can  be  avoided  the  operation  should  always  be  successful. 
It  can  be  employed  either  for  purposes  of  drainage  or  for  the  creation  of  a  vagina 
suitable  for  coition.  The  patient  is  placed  in  the  perineal  position.  A  super- 
ficial transverse  incision  is  made  just  below  the  urethra.  Through  this  transverse 
slit  the  bladder  and  rectum  ar(>  slowly  dissected  apart  with  the  finger.  The  fore- 
finger of  the  left  hand  should  be  kept  in  the  rectum  and  some  blunt  instrument 


Fig.   41.5. — Epispadias.      ((Jriginal.) 
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like  a  urethral  dilator  should  be  held  in  the  bladder  by  an  assistant.  The  dissec- 
tion should  be  carried  on  by  the  right  forefinger,  the  left  forefinger  behind  and  the 
blunt  instrument  in  front  acting  as  guides  to  prevent  tearing  into  the  wall  of  the 
rectum  or  bladder.  In  this  way  an  artificial  opening  can  be  made  of  the  exact 
proportions  of  the  nomial  vagina.  Care  should  be  exercised  not  to  enter  the 
abdominal  cavity.  The  next  step  is  to  line  this  cavity  \\-ith  a  pouch  of  skin 
made  up  of  flaps  turned  in  from  the  sun-ounding  parts.  To  accomplish  this, 
the  two  labia  minora  are  dissected  off,  from  above  downward,  in  such  a  manner 
as  to  leave  a  pedicle  sufficiently  large  to  furnish  good  circulation.  The  two 
surfaces  are  then  split  apart  so  that  two  paddle-shaped  flaps  remain.  There 
should  then  be  dissected,  from  the  inner  side  of  the  thigh,  two  similar  flaps  which 
have  their  bases  at  the  two  lower  comers  of  the  artificial  opening.  All  four 
flaps  are  then  sewed  together  over  a  glass  form,  as  showTi  in  the  cut.  (Fig.  413.) 
Before  the  flaps  are  sewed  together  several  catgut  sutures,  with  the  ends  left 
long,  should  be  placed  in  the  vault  of  the  artificial  cavity.  ^Mlen  the  skin  pouch 
has  been  nearly  completed,  the  glass  form  is  removed  and  the  catgut  sutures 
are  brought  out  through  the  skin  pouch.  The  pouch  is  then  inverted  and  the 
sutures  are  tied  in  such  a  manner  that  the  j^ouch  fits  snugly  into  the  artificial 
cavity.  (Fig.  414.)  With  careful  after-treatment  primar}'  union  should  result, 
and  there  should  be  no  future  contraction  of  the  canal. 

Hypospadias  and  Epispadias. — Hypospadias  is  the  term  applied  to  a  defect 
in  the  lower  portion  of  the  canal  of  the  urethra,  while  epispadias  relates  to  a 
defect  in  the  upper  portion.  Epispadias  is  apt  to  be  associated  with  a  failure 
of  union  of  the  pubic  bones  in  the  median  line,  as  a  result  of  which  a  cleft  remains. 
This  condition  may  be  so  marked  as  to  allow  the  bladder  to  extrude.  The  labia 
minora  and  clitoris  usually  fail  to  unite,  as  seen  in  the  accompanying  cut  (Fig. 
415).  Incontinence  of  urine  is  the  usual  symptom.  Successful  results  from  oper- 
ation are  very  difficult  to  secure.  No  definite  rules  for  operation  can  be  laid 
dowTi.  Such  an  operation  should  be  attempted  only  by  a  surgeon  skilled  in 
pla.stic  work.* 

Double  Vagina. — This  condition  is  associated  with  a  uterus  septus.  There 
exists,  in  the  vagina,  a  partial  or  complete  longitudinal  septum,  which  may 
interfere  with  coition  or  with  childbirth.  The  operation  consists  in  removing 
the  septum  ^^^th  a  pair  of  scissoi"s  and  uniting  the  edges  of  the  mucous  mem- 
brane wdth  interrupted  catgut  sutures.     There  is  little  bleeding. 


1\.   PLASTIC  OPERATIONS   IN  THE   VAGINA. 

General  Considerations. — After  the  patient  has  been  carefully  examined 
and  a  thorough  knowledge  of  her  condition  has  been  obtained,  it  becomes  neces- 
sary to  determine  whether  it  is  wise  to  proceed  at  once  to  the  performance  of 
the  operation  which  the  disease  or  injury  calls  for,  or  whether  it  may  not  be 
more  advantageous  to  postpone  operative  interference  until,  through  the  adop- 

*  See  an  article  by  Mayersbach,  in  the  Wiener  klin.Wochenschrift,  1909,  xxi.,  Xo.  52. 
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tion  of  suitable  measures,  the  patient's  general  health  and  the  condition  of  the 
parts  in  the  immediate  vicinity  pf  the  seat  of  the  injury  or  the  focus  of  disease 
shall  have  been  improved.  It  is  not  usually  necessary  to  prescribe  a  protracted 
building-up  treatment  for  these  patients,  although  in  quite  a  large  percentage 
of  cases  they  are  noticeably  run  down  as  a  result  of  their  condition.  It  should 
be  remembered  that  operations  on  the  vagina,  even  though  of  long  duration, 
are  rarely  accompanied  by  any  degree  of  shock,  and  that  the  rest  in  bed  which 
is  enforced  during  the  period  of  convalescence  usually  proves  of  great  benefit, 
especially  in  the  class  of  patients  who  ordinarily  frequent  general  hospitals. 
In  certain  cases,  however, — as  where  there  is  a  profuse  purulent  discharge  which 
comes  from  an  excoriated  area  of  either  the  vagina  or  the  cervix, — it  is  desirable 
not  to  operate  until  treatment  with  cleansing  douches  and  with  local  antiseptic  and 
astringent  applications  has  been  carried  on  for  a  period  of  two  weeks  or  longer. 

Contra-Indications  to  Operating. — Owing  to  the  fact  that  plastic  operations 
in  the  vagina  produce  only  slight  constitutional  disturbance,  it  is  only  in  excep- 
tional cases  that  the  patient's  condition  is  such  as  to  contra-indicate  operative 
interference.  In  a  case  of  diabetes  the  operation  should  be  postponed  until, 
through  dietetic  treatment,  the  amount  of  sugar  in  the  urine  is  reduced  to  a 
minimum.  A  postponement  would  also  be  necessary  in  any  case  in  which  there 
is  a  septic  or  purulent  discharge,  whether  it  comes  from  the  vaginal  wall,  from 
the  cervix,  or  from  the  body  of  the  uterus ;  nor  would  it  be  proper  to  operate  in 
the  presence  of  an  acute  pelvic  inflammation.  Aside  from  these  local  reasons  for 
not  operating  there  are  others  which  hold  good  with  reference  to  any  operations 
which  necessitate  the  prolonged  employment  of  a  general  anaesthetic — for  ex- 
ample, the  presence  of  a  bronchitis  or  other  pulmonary  disturbance,  especially 
in  a  fat  subject. 

Preparation  of  the  Patient  for  Operation. — The  ultimate  success  of  the  opera- 
tion, in  plastic  work  upon  the  cervix  uteri  or  the  vaginal  wall,  depends  in  no  small 
degree  upon  the  care  with  which  the  patient  has  been  previously  prepared. 
It  is  well  to  administer  a  mild  cathartic — rhubarb  pill  (5  grains)  or  the  j)ill  of 
aloes,  strychnia,  and  belladonna — every  night  for  three  or  four  nights  before 
the  operation.  Twenty-four  hours  before  the  operation,  from  a  quarter  to 
half  an  ounce  of  magnesia  sulphate  is  given.  Then,  after  a  full  warm  bath, 
the  skin  in  the  neighborhood  of  the  vulva  is  thoroughly  shaved.  In  some  cases 
it  may  seem  preferable,  for  personal  reasons,  to  shave  the  patient  at  the  time  of 
the  operation,  while  she  is  under  the  influence  of  the  ether,  but  it  is  rarely  neces- 
sary to  do  this.  After  the  shaving  has  been  completed,  the  groins,  buttocks, 
thighs,  anus,  vulva,  and  vagina  are  well  scrubbed  with  green  soap  and  water. 
This  is  followed  by  douching  the  vagina  with  sterile  water.  Afterward  a  high 
enema,  consisting  of  one  quart  of  soapsuds  with  1  drachm  of  spirits  of  turpentine, 
is  administered.  A  pad  soaked  in  corrosive  sublimate  solution,  1:3,000,  is  then 
applied  over  the  vulva  and  anus,  and  held  in  position  by  a  T-bandage,  which 
should  be  changed  at  the  end  of  eight  hours.  Early  on  the  morning  of  the  oper- 
ation all  the  steps  just  described — the  scrubbing,  the  douching  \\ith  sterile  water, 
the  administration  of  an  eneriia,  and  the  application  of  a  bichloride  pad — should 
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be  repeated.  In  gi\'ing  the  enema  on  the  morning  of  the  day  on  which  the 
opemtion  is  to  be  perfonned,  the  bowel  should  be  washed  out  until  the  escaping 
water  is  quite  clear. 

After  the  patient  has  been  etherized  and  placed  on  the  table  in  position, 
the  vulva,  buttocks,  thighs,  anus,  and  vagina  should  again  be  scrubbed  with 
green  soap  and  water,  and  irrigated  wdth  sterile  water.     In  cases  of  cystocele 


Fig.  416. — Diagram  to  Show  the  Manner  of  Preparing  the  Ewin  Perineal  Sheet. 

The  sheet  for  vaginal  operations  performed  in  the  dorsal  position  is  made  eighty-four  inches  long 
bj'  sixty-four  inches  wide.  One  end  is  folded  so  that  the  comers  marked  c  join  c  on  each  side,  and  the 
seams  are  closed,  thus  forming  a  pocket.  The  opening  for  the  %-ulva  should  be  six  inches  long,  two 
and  one-half  inches  wide  at  the  bottom,  one  inch  and  three-quarters  wide  at  the  top.  The  lower 
facing,  from  a  to  h,  is  made  double  to  give  a  tliicker  covering  over  the  anus.  The  edges  of  the  open- 
ing are  finished  with  a  narrow  binding.  From  the  top  of  the  ojjening,  on  the  under  side,  fasten  a  strap, 
ten  inches  long  by  two  inches  wide,  in  the  manner  indicated  by  the  dotted  line  on  the  diagram. 

To  cover  the  patient,  gather  the  top  edge  of  the  pocket  in  one  hand,  and  cover  the  feet  so  that 
the  toes  of  each  foot  come  into  the  comer  of  the  pocket,  care  being  taken  to  locate  the  opening  directly 
over  the  vulva.  The  strap  on  the  under  side  must  be  pinned  securely  to  the  patient's  night  dress. 
The  sheet  is  tucked  well  under  the  buttocks,  the  long  end  being  left  to  cover  the  pad. 

or  procidentia  this  should  be  preceded  by  catheterization  with  a  sterilized  glass 
catheter. 

For  lacerations  of  the  perineum  that  have  extended  through  the  sphincter 
ani  into  the  rectum,  there  is  required  a  special  preparation  which  will  be  de- 
scribed under  Operations  for  Complete  Tear.     (See  page  605.) 

Position  of  the  Patient  on  the  Operating  Table. — Plastic  operations  in  the 
vaginal  canal  may  be  performed  in  either  the  perineal  position  or  in  what  is 
known  as  the  Sims  position. 

The  Perineal  Position. — Most  vaginal  plastic  operations  are  performed  in  the 
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perineal  position,  the  patient  being  on  her  baclv,  and  the  thighs  being  drawn  well 
up  on  the  abdomen,  with  the  buttQcks  extending  slightly  over  the  end  of  the  table. 
This  position  should  be  maintained  by  two  assistants,  the  nurse  to  the  right  of 
the  patient  and  the  operating  assistant  to  the  left.  The  use  of  mechanical  de- 
vices, such  as  stirrups,  straps,  sheets,  etc.,  for  keeping  the  patient  in  the  perineal 
position,  is  not  recommended  by  the  writer,  except  in  cases  of  emergency  and 
where  assistants  are  lacking.  Such  devices  serve  not  only  to  constrict  the  popliteal 
vessels,  sometimes  causing  a  troublesome  phlebitis,  but  they  also  prevent  the 
changing  of  the  position  of  the  patient  during  the  operation,  as  is  sometimes 


Fig.  417. — Correct  Sims  Position. 

The  left  hip  is  in  relation  with  the  lower  left-hand  comer  of  the  table.  The  right  shoulder  is  in 
relation  with  the  right-hand  edge  of  the  table.  The  left  arm  is  back  of  the  patient.  The  legs  are 
arranged,  as  described  in  the  legend  of  Fig.  416,  on  the  Sims  extension  shelf.  The  nurse  stands  to  the 
left  of  the  operator  and  holds  the  speculum  in  her  right  hand.  The  assistant  is  to  the  right  of  the  oper- 
ator on  the  other  side  of  the  extension  shelf. 

The  important  points  to  be  observed  are  the  position  of  the  left  hi])  and  the  right  shoulder. 

necessary.     Operations  for  cystocele,  for  lacerations  of  the  perineum,  and  for 
all  ordinary  cases  of  lacerations  of  the  cervix,  are  done  in  the  perineal  position. 

It  is  often  an  awkward  and  annoying  matter  to  keep  the  sterile  sheet  and 
towels  which  cover  the  patient  in  position  during  a  long  plastic  operation,  and 
for  that  reason  it  is  convenient  to  have  a  specially  made  sheet  which  will  satis- 
factorily cover  the  i)atient  and  remain  in  position  during  the  operation.  A  most 
convenient  perineal  sheet  is  that  devised  by  Miss  H.  J.  Ewin.  It  is  shown  in  the 
accompanying  cut.     (Fig.  416.) 
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The  Sims  Position.— In  operations  where  it  is  necessary  to  secure  the  great- 
est amount  of  room  for  manipulation  in  the  vagina — as,  for  example,  in  the 
repair  of  greatly  mutilated  cervices,  in  the  removal  of  cer\dx  stitches,  in  opera- 
tions for  vesico-vaginal  and  recto-vaginal  fistulse,  and  in  Dudley's  and  Baker's 
operations  for  anteflexion  of  the  uterus— the  Sims  position  is  used  by  preference. 
In  this  position  the  vagina  is  opened  up  much  more  widely  than  in  the  perineal 
position,  owing  to  the  gravitation  of  the  pelvic  \dscera  toward  the  abdominal 
wall.  In  order  to  obtain  the  full  advantage  of  this  position,  it  is  verj-  necessary 
to  observe  certain  precautions  in  placing  the  patient.  The  table  should  be 
provided  with  a  Sims  shelf.     It  is  important  that  the  left  hip  of  the  patient 
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Fig.  41S. — Diagram  Showing  how  the  Ewin  Sheet  is  Made  for  Use  when  the  Patient  is  to  be 
Operated  upon  in  the  Sims  Position. 

The  Sims  sheet  is  eighty-four  inches  long  by  sixty-four  inches  wide.  Close  the  seam  on  either 
end  so  that  the  comers  marked  c  join.  Make  the  ojjening  for  the  A-ulva  elliptical  in  shape,  six  inches 
long  and  one  inch  and  a  half  wide  in  the  centre.  This  should  have  a  ■wide  facing,  having  the  part 
marked  a  h  double;    the  edges  of  the  op>ening  should  be  boiuid  with  narrow  binding. 

To  adjust  the  sheet,  gather  the  upper  portion  in  both  hands,  and  lay  the  opening  directly  over 
the  ^•ulva.  The  part  of  the  sheet  in  the  left  hand  will  fall  into  place  over  the  buttocks,  while  that 
in  the  right  covers  the  legs  on  the  Sims  extension.  As  an  assistant  lifts  the  right  leg  tuck  the  sheet 
securely  between  the  thighs  to  prevent  sUpping. 

should  be  as  nearly  as  possible  in  relation  with  the  lower  left-hand  corner  of  the 
table,  while  the  right  shoulder  of  the  patient  should  be  in  relation  with  the  right- 
hand  edge  of  the  table.  The  arms  and  legs  should  be  arranged  as  in  the  accom- 
panying diagram.     (Fig.  417.) 

It  is  even  more  difficult  to  maintain  a  sterile  covering  with  the  patient  in  this 
position  than  in  the  perineal  position,  and  the  Ewin  sheet,  as  designed  in  Fig. 
418,  is  especially  recommended  for  use  in  this  position. 

Assistants  Needed  by  the  Operator. — It  is  necessary  to  have  two  assistants : 
first,  a  nui-se  who  stands  to  the  left  of  the  operator  and  holds  the  right  leg  of  the 
patient,  if  she  is  placed  in  the  perineal  position,  or  the  speculum,  if  she  occupies 
the  Sims  position;    and,  secondly,  an  assistant  who  stands  to  the  right  of  the 
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operator.  Intelligent  sponging  on  the  part  of  the  assistant  is  sufficient  to  keep 
the  operative  field  clear  of  blood,  and  does  away  with  the  entirely  unnecessary 
practice  of  irrigation,  which  requires  additional  and  often  inconvenient  apparatus 
and  an  extra  assistant,  and  which  serves  to  keep  the  field  of  operation  and 
surrounding  sheets  and  parts  in  a  wet  and  disagreeable  condition. 

Operative  Technique. — With  regard  to  the  technique  of  plastic  operations, 
the  greatest  care  and  accuracy  must  be  employed  in  the  denudation  of  tissues, 
in  order  to  secure  exact  coaptation  of  the  edges  of  the  wound  without  undue  ten- 
sion of  the  tissues.  It  is  impossible  to  lay  too  great  emphasis  on  the  importance 
of  this  point,  for  it  is  only  by  the  observance  of  it  that  primary  union  and  the 
avoidance  of  sepsis  may  be  secured.  It  is  to  be  constantly  remembered  that  it 
is  impossible  to  keep  the  field  of  these  operations  surgically  clean,  and  that  most 
failures  result  from  the  entrance  of  sepsis  into  clumsily  and  inaccurately  apposed 
edges.  It  is,  therefore,  imperative  that  in  all  cases  the  field  of  denudation  be 
carefully  mapped  out  beforehand;  and,  in  order  to  secure  the  exact  approxi- 
mation of  opposing  denuded  surfaces,  a  most  careful  sense  of  symmetry  must  be 
cultivated.  Speed  should  unhesitatingly  be  sacrificed  to  extreme  carefulness, 
for,  owing  to  the  slight  degree  of  shock  which  attends  vaginal  plastic  opera- 
tions, speed  is  usually  not  required. 

The  most  accurate  method  of  mapping  out  an  area  for  denudation  is  to  in- 
sert tenacula  into  the  angles  of  the  figure  to  be  denuded.  By  drawing  the 
tenacula  taut  a  straight  ridge  of  vaginal  mucous  membrane  is  presented  be- 
tween the  given  angles.  From  this  ridge  there  can  be  removed,  with  the  Emmet 
scissors,  a  strip  which  leaves  a  smooth  even  outline  for  the  denuded  figure,  and 
insures  clean  and  perfect  coaptation  of  the  edges  of  the  wound.  On  account  of 
the  folds  and  ruga3  of  the  vagina,  it  is  difficult  in  any  other  way  to  denude  a 
line  between  two  given  points,  without  leaving  it  ragged  and  tortuous,  and  thus 
interfering  with  the  accurate  approximation  of  the  margins  of  the  wound. 

With  regard  to  the  comparative  merits  of  denudation  by  Emmet's  method 
with  scissors,  and  of  the  method  of  splitting  away  the  flap  of  vaginal  mucous 
membrane  by  dissection,  the  writer  earnestly  recommends  the  former  for  all 
plastic  operations  on  the  vagina.  With  Emmet's  method  of  denudation  there 
is  less  bleeding,  there  is  also  less  danger  of  wounding  the  bladder  or  the  rec- 
tum, and  no  dead  spaces  are  left,  while  the  retention  of  a  considerable  quantity 
of  connective  tissue  and  muscular  fibres  which  by  the  other  method  would  be 
dissected  away,  aids  greatly  in  securing  a  firm  and  elastic  support. 

Sutures. — The  materials  commonly  used  for  sutures  are  chromicized  catgut, 
silkworai  gut,  and  wire. 

It  is  necessary  to  use  catgut  to  a  great  extent  in  the  vagina  because  of  the  fact 
that  it  is  absorbable.  It  should  always  be  remembered,  however,  that  cat- 
gut is  a  fertile  source  for  the  entrance  of  sepsis,  and  that  it  should  be  a  general 
principle  to  use  as  little  of  it  as  possible.  This  result  may  be  obtained  by  ai> 
posing  denuded  surfaces  in  such  a  manner  that  a  minimum  number  of  sutures 
will  be  required.  Catgut  sutures  should  always  be  interrupted,  never  con- 
tinuous, and  knots  should  be  tied  closely,  and  the  ends  cut  close  to  the  knot. 
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Number  1  catgut  is  the  size  generally  to  be  used.  Catgut  sutures  may  be 
employed  for  the  repair  of  the  cervix,  in  those  cases  in  which  the  tissues  are  not 
greatly  infiltrated  or  cicatrized;  for  the  repair  of  cystocele;  and  for  the  repair  of 
the  internal  portions  in  operations  for  lacerated  perineum. 

Silkworm  gut,  being  less  liable  to  encourage  infection,  may  be  used  anywhere 
where  the  ultimate  removal  of  the  sutures  is  practicable — for  example,  in  opera- 
tions on  the  cer^dx,  and  in  the  external  portions  of  operations  for  lacerations 
of  the  perineum. 

Wire  is  the  best  suture  for  exact  approximation  of  the  edges  of  a  wound,  and 
for  employment  in  wounds  where  there  is  considerable  tension,  as  in  complete  tear 
of  the  perineum;  in  operating  upon  an  hypertrophied  cen-ix;  in  cases  where 
there  is  special  danger  of  infection,  as  in  those  of  vaginal  fistula;  and  in  opera- 
tions upon  a  septic  eroded  cerxix.  The  best  wire  suture  is  nickel-plated  copper 
wire  number  27,  which  is  just  as  serviceable  as  silver  wire  and  less  expensive. 
The  veiy  fine  wire  recommended  by  some  surgeons  has  too  great  a  tendency 
to  cut  into  the  tissues. 

Instruments. — ^The  special  instruments  necessar}'-  for  plastic  surgery  on  the 
vagina  are;  right  and  left  Emmet's  scissors,  a  broad  operating  Sims  speculum, 
a  weighted  perineal  speculum,  several  sharp  tenacula  with  long  handles,  two  pairs 
of  bullet  forceps,  and  a  long  needle-holder,  preferably  a  Burrage  needle-holder. 

If  silver  wire  is  used  on  the  cervix,  it  is  convenient  to  have  the  wire-twisting 
implements  which  were  de\'ised  by  Emmet. 

Care  of  Patient  During  Convalescence. — As  has  been  intimated,  sepsis  is  the 
great  enemy  of  successful  plastic  surgeiy,  and  to  avoid  this  danger  the  after- 
care of  vaginal  operations  is  as  important  as  the  preparation  and  the  methods  of 
operating.  In  general  hospital  practice  it  is  the  safest  plan,  in  perineal  cases,  to 
keep  the  legs  tied  for  twenty-four  hours,  and  longer  in  cases  of  intractable  pa- 
tients, while  a  roll  should  be  kept  under  the  knees. 

Twenty-four  hours  after  operation  the  emplo}Tnent  of  sterile  water  douches 
twice  each  day  should  be  instituted.  After  each  urination  the  stitches  should  be 
irrigated  with  sterile  water.  The  urine  should  be  voided  within  eight  hours  after 
operation,  and,  if  the  patient  is  unable  to  do  so  voluntarily,  she  should  be  cathe- 
terized.  Patients  should  be  encouraged  in  every  way  to  void  their  own  urine,  on 
account  of  the  danger  of  causing  a  cystitis  by  catheterization.  After  operations 
for  cystocele,  special  rules  for  catheterization  should  be  obser\'ed.    (See  page  610.) 

For  the  first  week  after  operation,  in  perineum  cases,  or  until  the  stitches  are 
taken  out,  a  cathartic  is  given  each  night,  while  in  the  morning  a  soapsuds  enema 
is  given  before  voluntary  defecation,  to  avoid  tension  on  the  stitches. 

Perineal  stitches  are  usually  removed  nine  days  after  the  operation.  In  a 
case  in  which  wire  stitches  have  been  used  in  the  '"er\ix,  and  in  which  at  the 
same  time  the  lacerated  perineum  has  been  repaired,  the  wire  stitches  should 
not  be  removed  until  five  or  six  weeks  following  the  operation,  in  order  to  avoid 
possible  damage  to  the  perineum  in  their  removal. 

Daily  hot-water  douches  should  be  taken  by  the  patient  for  at  least  three 
weeks  after  discharge  from  the  hospital. 
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Patients  upon  whom  an  operation  for  the  repair  of  the  perineum  has  been 
performed  may  be  allowed  to  sit  up  in  bed  on  the  ninth  or  tenth  day,  and  are 
usually  up  and  dressed  by  the  twelfth  day  following  the  operation. 

In  cystocele  cases  and  in  cases  of  complete  tear  the  patient  should  remain  in 
bed  for  three  weeks. 

In  cases  where  the  cervix  has  been  repaired  without  perineorrhaphy,  the 
patient  may  be  up  and  dressed  in  one  week. 

Special  after-treatment  in  cases  of  cystocele  and  complete  tear  of  the  peri- 
neum will  be  described  under  the  appropriate  headings. 

Repair  of  the  Lacerated  Cervix;  Trachelorrhaphy. — The  repair  of  lacera- 
tions of  the  cervix  i)rcscnts  many  mechanical  difficulties,  and  requires  consider- 
able experience  and  technical  skill.  Among  the  operations  in  plastic  surgery  of 
the  vagina,  trachelorrhaphy  is  one  of  great  importance.  The  general  con- 
stitutional symptoms  resulting  from  a  lacerated  cervix  uteri,  especially  those 
of  the  nervous  system,  are  frequently  so  severe  as  to  impair  greatly  the  woman's 
health  and  usefulness.  The  skilful  repair  of  the  cervix  in  such  cases  will  usually 
produce  a  most  satisfactory  cure.  On  the  other  hand,  a  clumsily  executed  opera- 
tion, resulting  in  an  unnatural  and  mutilated  cervix,  will  leave  the  patient  in 
no  better  condition,  with  regard  to  symptoms,  than  she  was  before  operation. 
The  deleterious  influence  of  a  lacerated  or  a  mutilated  cervix  on  the  general 
nervous  constitution  of  a  woman,  though  little  understood,  is  a  well-established 
and  important  fact.  Bearing  this  in  mind,  the  surgeon  should  aim,  in  his  opera- 
tion for  the  repair  of  a  lacerated  cervix,  to  restore  it  as  nearly  as  possible  to  its 
normal  contour  and  consistency.  Fortunately,  the  cervix,  when  properly  ma- 
nipulated, has  the  power  of  returning  almost  completely  to  its  original  consistency, 
while,  on  the  other  hand,  when  improperly  treated,  it  is  peculiarly  liable  to  dis- 
tortions and  to  the  formation  of  deep  cicatrices,  which  are  as  great  a  detriment 
to  the  patient's  health  as  was  the  original  laceration. 

Indications  for  Operation. — It  is  not  necessary  to  operate  on  every  case  of 
lacerated  cervix,  for  tears  of  considerable  extent  are  not  infrequently  followed  by 
no  deleterious  results.  Operation  is  indicated  when  tears  are  followed  by  con- 
gestion and  hypertrophy  of  the  cervix.  The  cervical  glands  become  pockets  of 
chronic  inflammation,  and,  their  ducts  being  choked,  they  become  large  and  cys- 
tic. In  this  way  the  cervical  mucous  membrane  is  swollen  and-  rolls  outward, 
giving  the  condition  of  cvereion,  which  is  often  wrongly  termed  ulceration  or 
erosion  of  the  cervix.  In  the  angles  of  the  laceration  there  is  usually  a  con- 
siderable amount  of  dense,  hard  cicatricial  tissue  which  doubtless  has  an  im- 
portant reflex  influence  in  producing  the  symptoms.  The  cervix  is  bathed  con- 
tinually in  a  muco-purulent  discharge  which  contains  a  variety  of  bacterial 
organisms.  Such  jjatients  usually  suffer  from  general  physical  and  nervous 
depression,  sacral  backache,  and  pains  in  one  or  both  sides.  Besides  the  general 
impairment  of  health  which  a  cervix  thus  diseased  causes,  the  affected  jiart  is 
peculiarly  liable  to  become  carcinomatous.  The  damage  should  therefore  be 
repaired  in  all  cases. 

Whenever  plastic   operations  of   any   kind    arc   being    performed  on  the 
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vagina,  even  small  teai-s  of  the  cei-vix  should  always  be  repaired  as  a  matter  of 
routine. 

Chronic  inflammation  and  eversion  of  the  cendcal  mucous  membrane  may 
occur  in  nulliparous  women,  and  the  condition  may  very  closely  simulate  a  lacera- 
tion, both  in  physical  appearance  and  in  the  sj-mptomatology.  Such  a  cer\'ix 
requires  operation. 

Instruments. — The  only  special  instruments  necessar\^  for  the  operation  of 
trachelorrhaphy  are:  tenaculum  forceps  (or  bullet  forceps),  special  needles,  and 
a  special  needle-holder.  An  appropriate  needle  of  at 
least  two  different  lengths  is  of  very  great  importance, 
avS  the  passing  of  sutures  in  operations  of  the  cer\nx  is 
often  attended  with  extreme  difficulty,  to  which  is 
also  added  the  danger  of  breaking  the  needle  in  the 
tissues.  Emmet's  half-curved  cervix  needle  (Fig.  419)  yig.  419.— Emmet's  Round- 
is  the   one   most   to   be   recommended.      The   best     ^>ed'     Half-curved     Cervix 

Aeedle  (somewhat  magninea). 

needle-holder  for  use  is  the   Burrage  needle-holder 

(Fig.  420),  the  advantages  of  which  are  that  the  needle  can  be  held  at  any 
angle  between  the  jaws  of  the  holder,  and  also  that,  there  being  no  clamp,  there  is 
much  less  likelihood  of  breaking  the  needle. 

Suture  Materials. — In  ordinary  cases  of  lacerated  cervix,  where  the  cervical 
tissue  is  soft  and  where  there  is  little  inflammatory  action,  chromicized  catgut 
number  1  may  be  used.  It  should  always  be  remembered,  however,  that  catgut, 
even  when  introduced  into  a  cervix  with  the  greatest  care,  creates  a  certain 
amount  of  danger  from  sepsis,  with  resulting  non-union  of  the  denuded  surfaces. 
On  the  other  hand,  silkworm  gut  may  be  used  in  all  cases,  and  is  less  liable  to  in- 
fection. It  possesses  the  disadvantage  that,  if  allowed  to  remain  in  the  tissues  for 
a  certain  length  of  time,  it  produces  irritation  and  sometimes  actual  sepsis.  It 
is  not  recommended  by  the  writer.  In  certain  cases  silver  ^\•ire  is  the  most  suit- 
able material.  It  is  no  more  difficult  to  remove  than  is  silkworm  gut.  It  is 
even  less  liable  to  infection,  and  is  superior  to  any  suture  in  securing  perfect  ap- 
proximation of  the  edges  of  the  wound.  Silver  wire  may  be  used  where  there  is 
special  danger  of  infection,  or  where  tension  in  bringing  the  denuded  surfaces 
together  is  required.  On  the  other  hand,  it  should  be  remembered  that  the  re- 
moval of  wire  stitches  may  tear  open  a  well-united  wound,  while  the  danger  of 
leaving  in  a  stitch  or  a  part  of  a  stitch  is  always  present. 

As  already  .stated  at  the  beginning  of  this  article,  the  danger  of  infection  may 
be  greatly  diminished  by  a  course  of  preliminaiy  local  treatment.  L'ndue  tension 
in  approximating  the  denuded  surfaces  should  be  avoided  by  performing  the  oper- 
ation in  such  a  manner  that  all  hypertrophied  and  cicatricial  tissue  is  removed, 
thus  allowing  the  denuded  surfaces  to  fall  naturally  together  without  tension. 
^^  hen  these  results  have  been  accomplished,  chromicized  catgut  is  the  most 
satisfactory  suture. 

Position  of  the  Patient  on  the  Operating  Table. — In  most  cases  the  perineal  posi- 
tion and  the  employment  of  a  weighted  speculum  give  sufficient  room  in  the 
vagina  for  o])erations  on  the  cervix.     However,  in  cases  where  there  is  very  deep 
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Fig.  421. 


Fig.  420.— Tlie  Burrage  Necdle-IIoldor  for  Plastic  Work  on  the  Vagina.  (Natural  .size.)  The 
advantages  of  this  neecllc-hol.lor  are  that  it  can  be  held  in  any  position  in  the  hand,  and  that  the  needle 
can  be  held  at  any  angle  between  the  jaw.s.  The  jaws  are  copper-faced,  so  that  a  gooil  grip  can  be 
taken  of  the  needle  without  danger  of  breaking  it. 

Fig.   421. — Emmet's  Denuding  Scissors.     The  cut  shows  the  correct  form  of  the  blades. 
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laceration,  or  where  there  are  great  hypertrophy  and  much  infiltration  of 
the  hps  of  the  cervix,  the  surgeon  can  work  to  greater  advantage  with  the 
patient  in  the  Sims  position,  care  being  taken'  to  observe  the  rules  explained 
on  page  583. 

Technique  of  the  Operation. — The  operation  should  always  be  preceded  by  a 
gradual  dilatation  and  a  thorough  curetting  of  the  cervical  canal.  The  anterior 
and  posterior  lips  are  then  drawn  widely  apart  with  the  tenaculum  forceps,  and 
the  central  raphe  of  the  cervical  mucous  membrane  is  carefully  noted  on  both 
anterior  and  posterior  lips.  The  constant  noting  of  the  relations  of  the  surround- 
ing parts  to  the  raphe  is  of  great  importance  for  the  eventual  result  of  the 
operation,  for  it  is  only  in  this  way  that  the  denudations  can  be  made  in  a  sym- 
metrical manner  and  distortion  of  the  cervix  avoided.  The  area  which  is 
to  be  denuded  is  then  marked  out  with  a  knife  at  each  lacerated  sulcus, 
great  care  being  taken  to  provide  that,  when  the  de- 
nuded surfaces  of  the  anterior  and  posterior  lips  are 
brought  together,  they  shall  accurately  fit  each  other. 
The  denudation  should  begin  at  a  distance  of  about 
three-sixteenths  of  an  inch  from  the  central  raphe, 
and  the  area  denuded  should  have  such  a  width  that, 
when  the  apposed  surfaces  shall  have  healed,  the 
lateral  walls  of  the  cer\'ix  will  be  of  normal  thick- 
ness. The  denudations  should  be  made  so  that  the 
cervdcal  canal  will  be  trumpet-shaped;  otherwise 
there  is  danger  of  making  the  cervax  too  conical. 
The  tissue  should  be  removed  by  a  very  sharp  scal- 
pel, placed  longitudinally  with  the  axis  of  the  cervix, 
and  passing  through,  upward,  and  outward.  The 
tissue  is  best  removed  by  a  slight  rapid  sawing 
motion  of  the  knife.  Emmet's  scissors  (Fig.  421) 
may  also  in  some  cases  be  employed  to  advantage. 
Scar  tissue  in  the  angles  of  the  laceration  should  all  be  removed.  There  is  very 
little  danger  of  bleeding,  excepting  in  deep  lacerations  that  extend  to  the  vault 
of  the  vagina.  Occasionally  the  excision  of  scar  tissue  from  such  a  laceration 
wounds  a  branch  of  the  uterine  artery  and  causes  an  alarming  hemorrhage,  which 
a  stitch  in  the  angle  is  unable  to  control.  In  such  a  case,  a  large  full-curved 
needle,  to  which  are  attached  several  twisted  strands  of  silver  wire,  should  be 
passed  boldly  and  deeply  up  into  the  uterine  tissue,  and  the  wire  tightly  twisted. 
This  may  be  removed  later.  Such  a  needle  should  always  be  kept  sterilized  in 
the  operating  room.  The  sutures  are  introduced  in  the  manner  shown  in  Fig. 
423.  The  first  two  are  placed  at  the  angles,  and  there  are  usually  three  or 
four  on  each  side. 

The  operation  for  repair  of  the  cervix,  as  has  been  stated,  may  at  times 
present  very  great  difficulties.  These  difficulties  nearly  always  arise  from  one  of 
two  conditions,  or  from  a  combination  of  both.  In  the  first  condition  there  is  a 
difference  in  the  lengths  of  the  anterior  and  posterior  lips,  and  in  the  second 


Fig.  422. — A  Tj-pical  Lacera- 
tion of  the  Cervix  \'iewed  Lat- 
erally. Xote  the  fact  that  one 
lip  is  longer  than  the  other  and 
shows  eversion  of  the  mucous 
membrane.     (Original.) 
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there  is  great  hypertrophy  of  one  or  both  Hps,  resulting  in  a  hard  cicatricial  ever- 
sion  of  the  cervical  mucous  membrane. 

Operations  Where  one  Lip  is  Longer  than  the  Other. — This  condition  may 


Fig.  423. — Laceration  of  the  Cervix  in  a  Case  in  which,  the  Two  Lips  are  Unequal.  The  drawing 
shows  the  method  of  inserting  the  first  suture,  so  that  when  drawn  taut  it  will  create  a  new  angle  and 
make  the  lips  equal  in  length.     (Original.) 


Fig.  424. — Laceration  of  the  Cervix  wliere  One  Lip  is  Longer  than  the  Other.  This  drawing 
and  that  of  Fig.  423  show  the  method  of  making  the  two  lips  of  the  cervix  equal  by  means  of  tenacula 
and  thus  creating  a  new  angle.  The  method  of  placing  tlie  sutures  so  as  to  render  the  new  angle  per- 
manent and  the  lips  equal  in  length  is  shown  in  the  present  drawing.      (Original.) 

be  easily  overcome  by  a  simple  mechanical  procedure.  Before  denuding  the 
lacerated  angle,  the  surgeon  should  grasp  the  anterior  and  posterior  lips  with 
tenaculum  forceps  and  should  force  them  to  an  exact  equality  by  pushing  on  the 
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longer  lip  and  pulling  on  the  shorter  lip.  With  the  lips  in  this  position,  he  should 
mark  out  the  area  of  denudation  '5\-ith  a  scalpel.  The  work  of  denudation  is  then 
carried  on  as  before,  ^^^len  placing  the  stitches  he  should  again  bring  the  lips  to 
an  equality  and  should  place  a  tenaculum  in  the  new  angle  thus  formed. 
With  this  new  angle  as  a  guide,  the  stitches  can  then  be  placed  symmetrically  on 
each  side  of  it,  so  that,  when  they  are  tied,  the  anterior  and  posterior  lips  are 
found  to  be  of  the  same  length.  A  glance  at  Figs.  423  and  424  will  make  this 
point  perfectly  clear. 

Operation  Where  There  is  Great  Hypertrophy  of  the  Lips. — Many  cases  of 
neglected  laceration  of  the  cervix  present  the  appearance  seen  in  Figure  425. 
These  cases  are  both  the  most  difficult  to  oper- 
ate on  and  the  most  important,  as  they  usually 
present  the  worst  symptoms  and  are  said  to  be 
peculiarly  susceptible  to  cancer.  The  hypertro- 
phy, in  these  cases,  results  from  an  increase  of 
the  muscular  and  connective-tissue  elements  of 
the  cenax,  from  a  chronic  infiltration  of  lympho- 
cytes between  the  fibres,  from  a  blocking  of  the 
opening  of  the  cervical  glands,  \nth  conseciuent 
cystic  dilatation,  and  from  an  hypertrophy  and 
congestion  of  the  cervical  vessels  \sith  conse- 
quent oedema.  These  cases  sometimes  require 
three  or  four  weeks  of  preliminaiy  treatment  to 
effect  a  depletion  of  the  organ.  This  result  may 
be  attained  by  deep  and  frequent  scarification, 
or  preferably  by  the  employment  of  daily  hot 
douches,  with  an  application,  two  or  three  times 
a  week,  of  Churchill's  tincture  of  iodine  and  glycerin  tampons  soaked  in 
a  twenty-five-per-cent  solution  of  ichthyol  and  glycerin. 

In  very  severe  cases  the  operation  of  low  amputation  may  be  performed  as 
described  on  page  595.  This,  however,  is  rarely  necessary,  and,  if  possible, 
it  is  preferable  to  perform  the  operation  now  about  to  be  described,  as  it  leaves 
the  cervix  in  a  perfectly  normal  and  unmutilated  condition. 

Method  of  Operating  in  Severe  Cases. — The  denudation  of  the  angles  is  first 
performed  in  the  manner  before  described.  It  will  now  be  seen  that  the  denuded 
surfaces  of  the  anterior  and  posterior  lips  cannot  be  approximated  on  account  of 
the  rigid  protruding  hypertrophy  of  the  cervical  canal.  In  order  to  reduce 
this  protrusion  on  either  or  both  lips  a  transverse  wedge  is  removed  from  one 
or  from  both  lips.  (Fig.  426.)  The  surfaces  exposed  on  the  removal  of  the 
wedge  are  then  approximated  by  number  1  chromicized  catgut  sutures.  (Fig. 
427.)  It  will  now  be  found  that  all  difficulty  in  approximating  the  lateral  de- 
nuded surfaces  has  disappeared,  and  the  sutures  may  be  applied  in  the  regular 
way,  care  being  taken  in  passing  the  needle  not  to  cut  the  catgut  sutures  which 
approximate  the  transverse  wedge  surfaces.  Silver-wire  sutures  for  the  lateral 
wounds  are  especially  useful  in  this  operation,  both  because  there  is  greater 


Fig.  425. — A  Deep  Bilateral  Lacera- 
tion of  the  Cer\ix  Seen  from  the 
Side.  Note  the  great  h\-pertrophy 
and  the  eversion  of  the  cervical  canal. 
(Original.) 
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danger  of  sepsis  (by  reason  of  a  pre-existing  chronic  inflammatory  condition), 
and  because  in  such  cases  the  entire  cervical  tissue  is  much  stiffer  and  more  un- 
yielding,   and    requires    for    ultimate 


^znu6e6  ^rea 


Fig.  426. — Laceration  of  the  Cervix.  Method 
of  removing  wedges  from  the  anterior  and  pos- 
terior hps  in  cases  of  hypertrophy  and  eversion. 
The  drawing  shows  the  lateral  denudation  and  the 
wedge  removed  from  the  upper  Up.  The  dotted 
line  shows  the  place  in  the  lower  lip  from  which 
a  wedge  is  to  be  removed.     (Original.) 


union  the  firm  support  given  by  wire 
sutures. 

The  operation  just  described  was 
devised  by  Dr.  W.  H.  Baker,  and  is 
recommended  because  it  is  applicable 
in  nearly  all  cases,  and  because  it  re- 
sults in  a  cervix  which  is  normal  in 
appearance  and  in  consistency. 

Schroeder's  Operation. — The  opera- 
tion devised  by  Schroeder  is  a  most 
useful  one  for  greatly  enlarged  cer- 
vices where  the  increase  in  size  is  due 
chiefly  to  an  hypertrophy  and  dilata- 
tion of  the  cervical  glands,  and  where 
there  has  been  no  deep  laceration. 
(Fig.  428.)  Such  cervices  are  not  infre- 
quently seen  in  nulliparous  women,  and 
are  sometimes  the  result  of  a  run-down, 
nervous  and  anaemic  condition  or  of  a 

chronic  gonorrhoeal  endocervicitis.     The  discharge,  which  is  profuse  and  glairy, 

is  a  most  annoying  symptom,  and  often  completely  resists   local  treatment. 

By  Schroeder's  operation  (Figs.  429  and  430) 

the  diseased  glandular  structure  is  entirely 

excised,  and  affords  a  complete  cure  for  the 

profuse  mucous  discharge.     The  steps  of  the 

operation  are  as  follows : — 

The   cervix    is   first    divided   bilaterally 

nearly  to  the  internal   os  and  the  lips  are 

held    widely    apart.     The    gland    tissue    is 

then   excised,   in  the  form  of  a  wedge,  by 

two  oblique  incisions,  as  represented  in  the 

diagram.     (Fig.    430.)     This    is  done  first 

on  the  posterior  and  then  on  the  anterior 

lip.      Deep  catgut  sutures  are  so  placed  as 

to    approximate    the    vaginal    flap    of    the 

cervix    with    the    intracervical    flap.     The 

wounds  on  the  sides  are  then  closed  by  cat- 
gut or  silver-wire  sutures,  as  in  the  classical 

Emmet's  operation. 

Amputation  of  the  Cervix. — Operations  for  amputation  of  the  cervix  are 

classified  into  high  amijutations  and  low  amputations. 

High  Amputation. — This  operation  is  indicated  in  cases  of  malignant  disease 


Fio.  427. — Laceration  of  the  Cervix 
with  Hypertrophy  and  F,version.  The 
drawing  shows  the  lateral  denudation. 
The  wedges  have  been  removed  from 
both  lips  antl  sutured.  The  cervix  is 
now  ready  for  final  suturing  in  the  ordi- 
nary way.     (Original.) 
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Fig.  428.— Type  of  Cer\-ix 
Suitable  for  Schroeder's  Op)- 
eration.  Great  cystic  hyper- 
trophy with  Httle  laceration. 
(Original.) 


or  of  hypertrophy  accompanied  by  elongation  of  the  cervix.  It  is  indicated 
chiefly  in  long-standing  cases  of  procidentia.  In  procidentia  the  hypertrophy 
usually  occurs  only  in  the  region  of  its  external  os, 
the  rest  of  the  cervix  being  long  and  attenuated  as  a 
result  of  long-continued  traction.  In  such  conditions 
the  cervix  may  attain  a  length  of  five  or  even  six 
inches,  while  the  body  of  the  uterus  itself  may  be 
small  and  atrophied.  In  cases  of  procidentia  it  will 
usually  be  found  that  the  hypertrophied,  lacerated,  and 
angry-looking  cervdx  rapidly  diminishes  toward  the 
uterus  into  an  attenuated  tube,  often  not  much  ex- 
ceeding in  diameter  that  of  a  lead  pencil.  (See 
Operations  for  Procidentia,  page  611.) 

Technique  of  the  Operation. — The  length  of  the 
cervical  canal  is  fii-st  estimated  as  nearly  as  possible 

by  means  of  a  graduated  uterine  sound.  The  canal  should 
not  be  dilated,  as  dilatation  causes  such  stretching  and  thin- 
ning of  the  wall  of  the  cervix  that  it  is  difficult  to  remove 
it  without  tearing  through  into  the  canal — an  accident 
which  greatly  hinders  the  operation.  A  sound  is  passed 
through  the  urethra  into  the  bladder,  and  the  line  where 
the  latter  organ  is  reflected  upon  the  surface  of  the  elon- 
gated cervix  is  carefully  noted.  Bearing  in  mind  the  re- 
lations of  the  bladder  to  the  part  to  be  operated  upon,  the 
surgeon  should  make  a  circular  incision  about  the  cer\nx, 
just  beneath  the  line  of  attachment  of  the  bladder.  The 
bladder,  vaginal  wall,  and  rectum  are  then  slowly  pushed 
away  from  the  cervix  by  means  of  gauze  held  between  the 
thumb  and  fore-finger,  as  shown  in  Fig.  431.  This  pro- 
cedure should  be  carried  out  chiefly  by  means  of  gauze, 
although  it  is  occasionally  necessary  to.  cut  some  of  the 
connective-tissue  fibres.  The  use  of  gauze  prevents 
troublesome  bleeding  and  protects  the  bladder  and  rectum 
from  injury.  Under  these  manipulations  the  circumference 
of  the  cervix  should  become  rapidly  smaller,  and  the  or- 
gan itself,  when  thus  drawn  out,  should  present  the  ap- 
pearance of  an  elongated  cone.  (Fig.  431.)  ^\^len  the 
stripping  has  reached  the  point  where  the  cervix  should  be 
amputated,  the  knife  is  applied  and  the  tissues  are  divided 
in  such  a  manner  as  to  leave  the  edges  of  the  mucous 
membrane  sufficiently  exposed  to  allow  the  passage  of 
sutures  without  difficulty. 

The  manner  of  passing  the  sutures  first  through  the  mucous  membrane  of 
the  utems  and   then   through  that   of  the  vagina  is   of  great    importance  in 
this  operation.     The  plan  of  carrying  radiating  sutures  around  the  whole  cir- 
VOL.  VI.— .38 


Fig.  429. — Schroeder'.s 
Operation.  First  inci- 
sion, shown  by  the  hori- 
zontal line.     (Original.) 


Fig.  430.— Schroeder's 
Operation.  Method  of 
excising  the  hj'pertro- 
phied  gland  ti.ssue.  The 
diagram  represents  a  sag- 
ittal section.    (Original.) 


594 


AMERICAN  PRACTICE  OF  SURGERY. 


cumference  of  the  wound  is  not  generally  approved.  It  is  impossible  by  such 
sutures  to  secure  correct  approximation  of  edges,  and  as  a  result  the  sutured 
parts  present  a  puckered,  baggy  appearance,  suggestive  of  the  almost  certain 
development  of  sepsis.  The  best  method  of  uniting  the  cut  surfaces  is  shown  in 
Fig.  432;  it  represents  the  so-called  Hegar's  method.  It  is  important  to  note 
that  three  sutures  are  first  passed  through  the  upper  half  of  the  uterine  mucous 


Fig.  431. — High  Amputation  of  the  Cervix.  The  drawing  represents  the  method  of  stripping 
the  eer\'ix  by  means  of  a  pledget  of  gauze.  It  also  shows  how  the  diameter  of  the  cervix  rajjidly  di- 
minishes as  the  stripping  advances.     (Original.) 


membrane  in  a  radiating  direction.  In  the  same  way  three  sutures  are  next 
passed  through  the  lower  half  of  the  uterine  mucous  membrane  to  the  lower 
half  of  the  vaginal  mucous  membrane.  Deep  lateral  sutures  are  then  passed  in 
such  a  manner  as  to  include  the  loose  connective  tissue  which  has  been  stripped 
from  the  sides  of  the  cervix  and  in  which  lie  the  l)ranch(\s  of  the  cervical  arteries. 
These  lateral  sutures  completely  control  any  hemorrhage  that  is  likely  to  occur. 
If  the  operation  has  been  accurately  and  carefully  performed,  th(>  parts,  when 
healed,  should  present  very  much  the  same  appearance  as  does  a  normal  cervix. 
Their  appearance,  immediately  after  the  operation  has  been  completed,  is  shown 
in  Fig.  433. 

It  is  necessary  to  use  chromicized  catgut  on  account  of  the  difficulty  that 
would  attend  the  removal  of  any  non-absorbable  suture  material.  There  is  al- 
waj's  a  tendency  to  sepsis  following  operations  for  high  amputation  of  \ho  cervix. 
Hence  the  necessity  of  exercising  great  care,  not  only  in  the  matter  of  approxi- 
mating the  raw  surfaces,  but  also  in  that  of  utilizing  antiseptics  before,  during, 


SURGICAL  DISEASES  OF  THE  FEMALE  GENIT.ALS. 


595 


fnnrt 


and  after  the  operation.  Douches  of  corrosivc-subhmate  sohition  (1:5,000)  or 
of  steriHzed  water  should  be  given  twice  daily  (beginning  on  the  day  following 
the  operation)  for  at  least  three  weeks. 

Lmv  Amputation  of  the  Cervix. — Low  amj)utation  of  the  cervix  is  com- 
monly indicated  in  cases  in  which,  on  account  of  the  mutilating  result  of 
lacerations,  a  satisfac-  \y  ./  ,  >         , 

toiy      plastic      opera-  \        \        \\ H v         /       / 

tion   of    the    ordhiary  V       K       U  H        YT 

kind  is  out  of  the  ques-       ^  \     -U         /  I      / 

tion. 

Steps  of  the  Opera- 
tion.— A  circular  in- 
cision is  made  and  the 
tissues  are  stripped 
back  from  the  cervix 
for  only  a  short  dis- 
tance. The  cervix  is 
then  amputated,  and 
the  cervical  mucosa  is 
united  with  the  vagi- 
nal mucous  membrane 
exactly  in  the  manner 
described  for  high  am- 
putation. Subsequent 
treatment  should  be  carried  out  in  the  same  way  as  in  high  amputation. 

Operations  for  Repair  of  the  Lacerated  Perineum. — In  order  to  repair 
properly  the  perineum  lacerated  by  childbirth  it  is  necessary  to  understand 
definitely  the  anatomical  lesions  of  this  injun,-.  The  anatomy  of  the  female 
perineum  is  complicated  and  difficult  to  cany  in  mind,  but,  fortunately,  in 
the  teai-s  of    childbirth   only  a   part  of    the   perineal  muscles   are   ruptured, 

and.  if  this  uortion  of  the  Deri- 
neai  stmciure  is  tnorougnly 
understood,  the  rest  may  be 
practically  disregarded. 

The  chief  structures  involved 
in  lacerations  of  the  perineum 
are  the  levator  ani  muscles. 
Each  muscle  arises  high  up  on 
the  internal  surface  of  the  pubic 
ramus  near  the  symphysis. 
From  here  the  origin  extends 
along  the  white  line  of  the  pelvis 
to  the  spine  of  the  ischium :  the 

Metlfoa"*'"^  t7."/^^  -imputation  of  the  Cer^-ix:  Hegar'.  ^^  ^y^  COUVCrge  in  a  fan-like 
•nethoa.      1  he  drawing  shows  the  appearance  of  the  parts  f' 

after  the  sutures  have  been  tieti.  manner  and  meet  the  muscles 


Fig.  432. — Hegar's  Method  of  Placing  the  Sutures  After  a  High 
Amputation  of  the  Cervix.  The  three  middle  sutures,  above  and 
below,  pass  through  the  mucous  membrane  of  the  cer\-ix  and  the 
mucous  membrane  of  the  vagina.  The  three  lateral  sutures  pass 
completely  across  from  one  etlge  of  the  vagina  to  the  other,  and 
dip  deeply  into  tJie  lateral  tissue  so  as  to  control  hemorrhage. 
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of  the  opposite  side  in  the  median  Hne,  extending  from  the  level  of  the 
hymen  to  the  coccyx.  The  muscle  of  each  side  is  divided  into  three  parts, 
the  anterior,  middle,  and  posterior.  The  portions  lacerated  in  an  ordinary 
tear  of  the  perineum  include  only  the  anterior  and  middle  fibres.  Fig.  434 
shows  in  a  diagrammatic  way  the  fibres  of  the  levator  ani  muscle  that  are 
usually  lacerated.  The  anterior  fibres  are  intimately  associated  with  the  wall 
of  the  vagina,  and  are  very  important  in  holding  it  up  in  the  normal  position 
posteriorly.  The  middle  fibres  are  attached  to  the  wall  of  the  rectum,  and  are  of 
great  importance  in  supporting  the  lower  end  of  the  rectum  in  its  normal  posi- 
tion. The  muscles  of  the  two  sides  meet  each  other  at  the  point  H,  leaving 
a  V-shaped  space  between  on  the  posterior  wall,  behind  which  lies  the  rectum. 
At  the  point  of  convergence  the  two  levator  muscles  decussate  freely  with  the 


Fig.  434. — Diagram  Showing  the  P'ibres  of  the  Levator  Ani  Muscles  which  are  Usually  Tom 
in  Laceration  of  the  Perineum.  These  fibres  are  the  ones  located,  in  the  diagram,  between  the  letter 
H  and  the  anal  orifice.  The  transversus  perinei  muscle  is  represented  as  thickened  where  it  receives 
fibres  from  the  levator  ani  muscles.  The  normal  position  of-  the  vaginal  outlet  (/?)  is  shown.  H  rep- 
resents the  lower  border  of  tlie  hymen.  L,  A  represent  the  portions  of  the  levator  ani  muscles  whicii 
are  usually  left  intact  after  rupture  of  the  perineum. 

fibres  of  the  transversus  perinei  muscle,  and  it  is  this  union  with  the  transversus 
perinei  which  essentially  forms  the  so-called  perineal  body. 

When  a  laceration  of  the  perineum  takes  place  the  following  things  usually 
happen: — The  anterior  and  middle  fibres  are  ruptured,  either  partially  or  com- 
pletely, on  one  or  on  both  sides;  and,  instead  of  the  firm  continuous  structure 
seen  in  Fig.  434,  there  results  the  loose,  torn,  flabby  structure  represented  in 
Fig.  435.  Besides  the  longitudinal  rupturing  of  these  two  muscles,  they  are  also 
rent  apart  at  their  median  convergence  along  the  raphe  from  H  toward 
the  anus.  The  transversus  perinei  is  also  torn  apart  in  the  median  line,  and 
the  two  bellies  lie  sagging  and  useless,  as  represented  in  Fig.  435.  It  will  thus 
be  seen  that  the  support  giv(>n  to  the  posterior  wall  of  th(^  vagina  and  the  walls 
of  the  rectum  by  the  anterior  and  middle  fibres  of  the  levator  ani  muscles  is  now 
lost,  and  that  also  the  firm  elastic  muscular  external  support  given  by  the  blend- 
ing of  the  transversus  perinei  and  levator  ani  muscles  is  now  lacking.    Therefore 
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the  posterior  wall  of  the  vagina  and  the  lower  portion  of  the  rectum,  ha\dng  no 
longer  adequate  suspensory  support,  tend  to  push  forward  and  outward.  Fig. 
435  shows  diagrammatically  the  anterior  and  middle  fibres  of  the  levator  ani 
muscle  lacerated  awa}'  from  their  vaginal  and  rectal  attachments,  while  at  the 
same  time  the  transversus  perinei  muscle  is  separated  widely  at  the  median 
line.  The  point  H,  in  Fig.  434,  has  here  entirely  disappeared.  The  point  R  of 
Fig.  434  has  sagged  down  to  the  point  R  of  Fig.  435.  The  opening  of  the  vagina 
which  was  formerly  at  H  is  now  stretched  out  and  widened  in  the  form  of  the 
dotted  line  shown  in  Fig.  435. 

If  these  facts  be  bome  in  mind,  it  will  be  easy  to  understand  that,  in  order  to 
restore  the  function  of  the  lacerated  muscles,  it  is  necessary,  first,  to  unite  as  far 
as  possible  the  lacerated  ends  of  the  levator  ani  muscles,  in  order  to  restore 


Fig.  435. — Diagram  Illustrating  the  Way  in  which  the  Levator  Ani  Muscles  are  Tom  in  Laceration 
of  the  Perineum.  They  are  not  only  rent  longitudinally,  but  are  also  torn  away  from  their  attach- 
ment to  the  side  walls  of  the  rectum.  The  two  muscles  are  also  .separated  widely  from  their  median 
convergence.  The  transversus  perinei  muscle  is  here,  for  the  purpose  of  illustration,  represented  as 
ha%'ing  distinct  belhes.  These  bellies  are  formed  by  the  merging  of  the  fibres  of  the  transversus  jjerinei 
and  the  bulbo-cavemosus  into  the  levator  ani  mu.scles.  The  anatomical  appearance  of  this  union 
of  muscles  is  not  defined  in  nature  as  it  is  in  this  diagram,  but  the  mechanical  effect  of  such  union  is 
here  correctly  represented. 

them  to  their  previous  length;  secondly,  to  attach  the  fibres  of  the  levator 
ani  muscle  to  the  lateral  wall  of  the  rectum:  thirdly,  to  bring  the  separated 
muscles  to  their  normal  point  of  convergence  at  H;  and.  fourthly,  to  bring 
about  the  union  of  the  separated  bellies  of  the  transversus  perinei  muscle 
with  their  decussating  levator  ani  fibres  in  the  position  which  they  normally 
occupy  in  the  median  line.  An  operation  which  can  accomplish  these  four  ob- 
jects is  one  which  restores  the  perineal  muscles  completely  to  their  normal  ana- 
tomical position  and  to  their  function.  The  only  operation  which  completely 
fulfils  these  requirements  is  that  devised  by  Emmet,  and  is  so  incomparably 
superior  to  other  operations  that  serious  consideration  will  be  given  only  to  this 
method.  The  majoritj^  of  other  operations  consist  of  a  median  denudation,  and 
do  little  more  than  to  restore  the  so-called  perineal  body,  namely,  the  point  of 
union  of  the  levator  ani  muscles  with  the  trans vei-sus  perinei.  Such  operations 
neglect  the  most  important  part  of  the  tear,  namely,  the  rending  of  the  anterior 
and  middle  fibres  of  the  levator  ani  muscles,  and  their  separation  from  the  wall 
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of  the  rectum.  These  lesions  can  best  be  repaired  by  denuding  the  vagina  accord- 
ing to  Emmet's  method,  and  thus  exposing  the  lateral  sulci.  The  operation  of 
Holden,  which  consists  of  a  median  denudation,  secures  the  levator  ani  muscles 
on  each  side  and  anchors  them  firmly  by  buried  sutures  to  the  median  line.  This 
may  be  effective  where  there  is  considerable  laceration  of  the  levator  muscles 
and  separation  from  the  rectum,  but  it  does  not  restore  the  parts  to  their  normal 
anatomical  relations. 

In  unusual  cases  the  rupture  of  the  perineum  is  only  in  the  median  line, 
sometimes  extending  completely  through  the  sphincter  muscle  and  into  the 
rectum,  but  without  any  laceration  of  the  lateral  attachments  of  the  levator 
muscles.  In  a  case  where  the  rupture  is  only  in  the  median  line  and  does  not 
extend  through  the  sphincter,  the  most  useful  operation  is  the  operation  of  Hegar, 
which  consists  of  a  triangular  denudation,  the  three  angles  coinciding  with  a 
point  on  the  posterior  wall  of  the  vagina  and  with  two  points  directly  beneath 
the  openings  of  Bartholin's  glands.  Sutures  are  passed  transversely,  and  the 
result  is  the  complete  restoration  of  the  separated  median  raphe  of  the  perineum. 
The  operations  of  Dudley,  Goffe,  and  Pryor  are  similar  to  this  operation  in 
principle. 

Finally,  it  should  be  remembered  that  the  support  of  the  perineum  is  essen- 
tially a  muscular  one.  This  can  be  appreciated  by  the  examination  of  the  nor- 
mal unlacerated  perineum,  which  acts  as  a  firm  but  entirely  elastic  sphincter  to 
the  vagina.  A  properly  repaired  perineum  should  possess  the  sarne  firmness 
and  elasticity,  and  the  posterior  portion  of  the  vaginal  entrance  should  hug 
closely  the  anterior  wall,  so  that  the  introitus,  instead  of  being  a  circular  opening, 
should  be  a  transverse  slit.  Such  a  result  can  be  accomplished  only  by  restoring 
the  perineal  muscles  to  their  normal  relations. 

Any  operation  which  results  in  the  formation  of  scar  tissue  and  a  non-elastic 
introitus  should  be  considered  as  bad  surgery. 

Indications  for  Operation. — In  practically  every  case  of  labor  there  ensues  a 
certain  amount  of  relaxation  of  the  vaginal  outlet.  This  relaxation  may  be  due 
to  an  actual  laceration  of  the  parts,  which  is  perfectly  evident  at  the  time  of 
delivery  and  which  should  be  repaired  by  the  attendant  at  the  time;  or  it  may 
be  due  to  a  stretching  of  the  perineal  muscles,  from  the  effects  of  which  they 
do  not  recover  their  former  elasticity.  Actual  rupture  of  some  of  the  important 
fibres  of  the  levator  ani  muscle  may  occur  without  external  evidence.  There  are 
two  kinds  of  cases  in  which  an  operation  is  indicated: — first,  those  in  which 
the  symptoms  demand  relief;  and,  second,  those  in  which,  although  there  may 
be  an  absence  of  all  symptoms,  the  laceration  of  the  perineum  is  so  great  that 
it  may  act  as  a  starting-})oint  for  a  future  gradual  giving  way  of  the  pelvic  floor. 

The  symptoms  which  ordinarily  call  for  surgical  intervention  are  a  constant 
sensation  of  bearing  down  and  a  general  sense  of  weakness  in  the  pelvic  organs. 
Such  patients  become  (juickly  tired  when  on  their  feet,  and  there  exists  a  gen- 
eral physical  depression,  with  various  forms  of  nervous  invalidism.  Di-agging 
pains  in  the  loins  are  common  in  stout  subjects  and  are  often  referred  by  the 
patients  themselves  to  their  ovaries  or  kidneys. 
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In  order  to  determine  the  mechanical  indications  for  operation  a  thorough 
examination  of  the  perineal  muscles  is  necessary.  Mere  inspection  of  the  exter- 
nal genitals  is  misleading,  as  frequently  an  extensive  rupture  of  the  fibres  of  the 
intrinsic  muscle  may  exist  without  affecting  the  outward  appearance  of  the 
perineum.  With  the  forefinger  inside  the  vagina  and  the  thumb  on  the  external 
perineum,  the  perineal  body,  or  junction  of  the  levator  ani  with  the  transversus 
perinei  muscle,  should  first  be  investigated.  In  the  unruptured  perineum  this 
body  is  firm,  thick,  and  elastic,  and  hugs  closely  the  anterior  vaginal  wall  so  that 
the  introitus  is  a  horizontal  slit.  There  is  always  after  childbirth  a  certain 
amount  of  separation  of  the  muscles  in  the  median  line.  In  severe  lacerations 
the  muscles  retract  widely  and  can  be  felt  as  indefinite  masses  of  tissue  lying 
close  to  the  pubic  bones.  It  may  happen  that  the  external  skin  is  lacerated  veiy 
little  or  not  at  all  by  a  labor  which  nevertheless  causes  considerable  separation 
of  these  muscles;  or,  if  an  external  laceration  did  occur,  it  may  have  been  only 
superficially  repaired  at  the  time  of  labor.  In  these  cases  a  thin  septum  exists 
between  the  vaginal  introitus  and  the  sphincter,  and  this  septum,  though  of 
good  appearance  externally,  has  no  supporting  power  whatever. 

Having  determined  the  condition  of  the  median  perineal  body,  the  surgeon 
should  explore,  with  the  forefinger  and  thumb  in  the  same  position  as  before,  the 
levator  ani  muscles  up  to  their  pubic  attachments  on  each  side.  If  these  mus- 
cles are  unruptured  their  edges  can  be  felt  firm  and  rounded,  while  the  inside 
of  the  vaginal  canal,  when  pressed  upon,  feels  smooth  and  unbroken.  If  the 
anterior  and  middle  fibres  of  the  levators  are  ruptured,  well-marked  deep  sulci 
can  be  felt  extending  in  diverging  directions,  from  the  centre  of  the  introitus  to 
the  points  of  attachment  of  the  levators  to  the  pubic  bones.  If  the  rupture  has 
occurred  on  only  one  side,  only  one  sulcus  will  be  felt.  The  muscles  feel  flabby 
and  loose,  or,  in  severe  cases,  they  may  not  be  palpable.  As  a  final  test  of  the 
amount  of  laceration,  the  two  forefingers  should  be  hooked  into  the  introitus  and 
pulled  sharply  downward  and  outward.  The  patient  is  requested  at  the  same 
time  to  press  down  as  in  the  act  of  defecation.  In  severe  cases  of  laceration  or 
relaxation  the  rectum  will  roll  prominently  into  view. 

In  determining  the  advisability  of  operation  it  should  be  borne  in  mind  that 
a  separation  in  the  median  line  may  exist  externally  without  laceration  of  the 
levators  internally.  Such  a  condition  does  not  ordinarily  threaten  much  the 
future  integrity  and  usefulness  of  the  pelvic  floor.  If,  however,  the  levators  are 
impaired  internally  to  any  marked  extent,  operation  is  indicated. 

Operative  Technique. — Instruments. — The  special  instruments  needed  are: 
a  pair  of  bullet  forceps,  several  sharp-pointed  and  long-handled  tenacula,  a 
pair  of  mouse-tooth  forceps,  and  right  and  left  Emmet's  scissoi-s. 

Suture  Material. — Chromicized  catgut,  number  1,  is  the  best  suture  for  the 
internal  vaginal  stitches,  and  silkworm  gut  for  the  external  ones. 

Steps  of  the  Emmet  Operation  for  Lacerated  Perineum. — The  labia  minora 
having  been  retracted  by  the  assistants,  there  is  fii'st  selected,  on  the  posterior 
wall  of  the  vagina,  a  point  which,  when  grasped  by  a  pair  of  bullet  forceps  and 
approximated  to  the  anterior  wall,  reaches  the  junction  of  the  anterior  and 
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middle  thirds  of  the  urethra.  When  this  point  of  the  posterior  wall  is  drawn  up 
to  the  anterior  wall,  enough  tension  should  be  placed  on  the  posterior  wall  to  re- 
duce the  rectocele,  care  being  taken  not  to  draw  it  so  tightly  as  to  pull  forward  the 
cervix  and  thus  retro  vert  the  uterus.  After  this  point  on  the  posterior  wall  has 
been  chosen,  a  tenaculum  should  be  placed  just  beneath  and  just  inside  the  open- 
ing of  Bartholin's  gland  on  the  left  side.  The  tenaculum  should  then  be  drawn 
sharply  outward,  and  at  the  same  time  the  bullet  forceps  attached  to  the  pos- 
terior wall  should  be  drawn  strongly  in  the  opposite  direction,  as  shown  in 

Fig.  436.  By  this  procedure  there  is  ex- 
posed a  triangular  area  which  has,  for  its 
three  angles,  the  following  points:  the 
point  on  the  posterior  wall,  the  point 
just  below  Bartholin's  gland,  and  the 
point  of  the  attachment  of  the  vagina  to 
the  pubic  arch.  This  last  point,  which 
is  the  apex  of  the  triangle,  is  not  always 
at  first  apparent,  but  should  be  searched 
for  by  picking  up  the  vaginal  wall  with 
a  pair  of  mouse-tooth  forceps.  This 
point  varies  in  its  ])osition  considerably, 
according  to  the  amount  of  laceration 
sustained  by  the  levator  ani  muscles. 
When  the  i)oint  has  been  selected,  it 
should  be  caught  by  a  tenaculum  and 
held  by  the  assistant.  With  the  three 
angles  of  the  lateral  triangle  thus  held, 
the  edges  are  brought  into  definite  prom- 
inence and  the  denudation  should  be  be- 
gun along  these  edges  with  a  pair  of  Em- 
met's scissors.  By  keeping  the  tenacula 
at  the  angles  of  the  triangle, — in  other 
words,  by  keeping  the  landmarks  con- 
stantly in  view, — the  surgeon  will  experi- 
ence no  difficult}^  in  carrying  on  the  work 
of  denudation  very  rapidly.  This  meth- 
od of  denudation  is  more  rapid  and  more 
accurate  than  that  of  first  outlining  the 
triangle  with  a  sharp  scalpel,  which  is  the 
plan  recommended  in  many  of  the  text-books.  After  the  triangular  area  on  the 
left  has  been  denuded,  a  similar  area  on  the  right  side  should  be  denuded.  These 
two  lateral  triangles  are  not  always  perfectly  symmetrical,  on  account  of  the  dif- 
ference in  the  amount  of  lateral  tear  which  often  takes  place  on  the  two  sides. 
When  the  lateral  areas  are  denuded,  the  bullet  forceps  in  the  j)osterior  wall  is 
drawn  strongly  upward  in  a  perpendicular  direction,  while  the  tenacula  at  the 
sides  of  the  two  Bartholin's  glands  are  drawn  sharply  outward,  as  shown  in  Fig. 


Fig.  436. — Preliminary  Steps  in  tlie  Operation 
for  the  Cure  of  a  Ijacerated  Perineum.  Tenacula 
are  inserted  ju.st  below  and  internal  to  the 
opening.s  of  Bartliolin's  gland.s  and  drawn  apart 
to  expose  the  field  of  denudation.  There  is 
then  selected,  on  tiie  posterior  wall  of  the  vagina, 
a  point  which,  when  approximated  to  the  an- 
terior wall,  will  be  in  relation  with  the  junction 
of  the  middle  and  anterior  thirds  of  the  urethra. 
This  point  represents  the  end  of  the  central 
tongue  left  by  the  denudation  of  the  lateral 
sulci  by  Emmet's  method. 
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436.  This  exposes  a  new  triangle,  which  inchides  the  so-called  external  perineum. 
This  area  is  now  denuded,  great  care  being  taken  to  make  the  Hne  between  the  two 
openings  of  Bartholin's  glands  smooth  and  even.  This  line  ver\'  rarely  extends 
as  far  out  as  the  skhi,  but  in  ordinaiy  cases  it  should  be  kept  well  within  the  ten- 
der modified  membrane  which  covei-s  the  entrance  to  the  vagina.  The  denu- 
dation of  this  external  portion  of  the  perineum  is  of  far  greater  importance  than 
is  often  realized,  because  the  accurate  approximation  and  the  future  smooth 


Fig.  437. 


Fig.  438. 


Fig.  437. — Second  Stage  of  the  Operation  for  the  Cure  of  a  Lacerated  Perineum.  The  drawing 
shows  the  entire  internal  and  external  perineum  denuded  by  Emmet's  method.  The  first  stitch,  be- 
ginning at  the  internal  lateral  angle  of  the  denuded  area,  is  carried  well  out  toward  the  external  peri- 
neum, and  returns  again  to  the  angle  of  the  denuded  part.  The  last  stitch  is  shown  curving  around 
toward  the  median  hne  of  the  rectocele,  so  that  when  drawn  taut  it  will  gather  in  as  much  as  possible 
of  the  slack  tissue  contained  in  the  rectocele. 

Fig.  438. — Third  Stage  of  the  Operation  for  the  Cure  of  a  Lacerated  Perineum.  The  internal 
lateral  angles  of  the  denuded  area  have  been  sutured  and  the  knots  tied.  The  drawing  shows  the 
writer's  method  of  placing  three  crown  sutures  instead  of  one,  as  is  usually  employed.  The  ends  of 
the  separated  transversus  perinei  muscles  (T,  A)  are  sho\%-n,  and  so  also  is  the  method  of  placing 
sutures  so  as  to  approximate  them.  It  is  to  be  observed  in  the  drawing  that  the  posterior  wall  of  the 
vagina,  after  the  lateral  sutures  have  been  tied,  will  approximate  the  anterior  wall. 

union  of  the  edges  are  very  necessary  for  the  eventual  comfort  and  well-being 
of  the  patient,  as  will  be  shown  later. 

The  denudation  of  the  external  and  two  lateral  triangles  having  now  been 
completed,  the  important  stage  of  inserting  the  internal  lateral  sutures  is  reached 
and  it  is  upon  the  correct  placing  of  these  sutures  that  the  final  success  of  the 
operation  largely  depends.  Beginning  on  the  left  side,  the  surgeon  exposes  the 
lateral  triangle  in  the  manner  shown  in  Fig.  437.   The  suture,  consisting  of  number 
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1  chromicized  catgut  in  a  full-curved  needle,  is  started  at  the  internal  angle  of  the 
denuded  area.  It  is  carried  boldly  into  the  tissues,  directly  downward  and  out- 
ward toward  the  vaginal  outlet,  as  far  as  the  external  perineum.  It  is  then 
brought  out  in  the  sulcus  of  the  denuded  area,  and  carried  directly  back  again  to- 
ward the  internal  angle,  superficially  through  the  tissues  of  the  rectocele,  and  is 
brought  out  through  the  mucous  membrane  of  the  vagina  at  a  point  opposite 
to  that  at  which  it  started.  The  suture  thus  takes  a  V-shaped  course,  as  is  shown 
in  Fig.  437.  Two  or  three  other  sutures  are  then  placed  in  the  lateral  denuded 
area  in  exactly  the  same  way  as  is  shown  in  the  figure.  In  case  of  a  large  bulging 
rectocele,  the  suture,  while  passing  through  the  tissues  of  the  rectocele,  should  be 
carried  around  as  much  as  possible  toward  the  median  line,  in  order  that  the 
final  suture  may  be  placed  directly  in  the  median  line  of  the  rectocele.  It  will 
be  seen,  after  these  sutures  are  drawn  tight,  that  the  slack  tissues  of  the  rectocele 
have  been  drawn  completely  up  into  the  vagina,  and  that  the  entire  sagging  peri- 
neum has  also  been  brought  snugly  up  and  anchored  to  the  firm  unyielding  sup- 
port given  by  the  attachment  of  the  vagina  to  the  pubic  arch — a  point  which 
corresponds  to  the  apex  of  the  triangular  denuded  area.  On  the  right  side  the 
sutures  are  placed  in  exactly  the  same  way.  None  of  the  sutures  should  be 
tied  until  all  have  been  correctly  placed. 

The  writer  hopes  that,  by  means  of  the  above  description  and  of  the  ac- 
companying drawings,  he  has  succeeded  in  emphasizing  sufficiently  the  great 
importance  of  the  mechanical  principles  involved  in  the  method  of  placing 
these  sutures;  a  point  which,  though  made  clear  by  Emmet  himself  in  his  orig- 
inal description  of  the  operation,  is  frequently  neglected  in  the  more  recent 
descriptions  and  drawings. 

Sutures,  either  interrupted  or  continuous,  which  are  passed  from  side  to  side, 
may  leave  the  perineum  in  exactly  the  same  sagging  condition  in  which  it  was 
before  the  operation.  The  use  of  the  continuous  suture  in  the  lateral  sulci 
cannot  be  too  strongly  condemned.  When  all  the  sutures  have  been  tied  on  both 
sides,the  appearance  of  the  perineum  should  be  that  which  is  depicted  in  Fig.  438. 
It  will  be  seen,  first,  that  the  rectocele  has  completely  disappeared,  being  drawn 
tightly  up  into  the  vagina;  second,  that  the  posterior  wall  is  approximated  to, 
and  closely  hugs,  the  anterior  wall,  as  it  does  normally  in  the  unruptured  perineum ; 
third,  that  the  separated  bellies  formed  by  the  transversus  perinei  and  levator 
ani  muscles  {T  A,  Fig.  438)  are  brought  together  in  close  approximation; 
fourth,  that  the  perineal  body,  instead  of  sagging  down  toward  the  anus,  is 
now  full  and  round,  and  drawn  up  toward  the  vagina  in  the  position  which  it 
normally  should  occupy. 

Placing  of  the  External  Sutures. — The  essential  part  of  the  operation  has 
already  been  finished  by  the  placing  of  the  internal  stitches.  The  object,  in 
placing  the  external  stitches,  is  merely  to  approximate  the  edges  of  the  re- 
mainder of  the  wound,  and  to  draw  into  close  union  the  bellies  of  the  transvei^sus 
perinei  made  by  their  union  with  the  levator  ani  muscles.  This  stage  is,  how- 
ever, one  of  great  inii)ortance,  because  a  perineum,  though  it  may  restore  per- 
fectly the  lost  support,  may  yet  be  left  externally  in  such  a  ragged  and  irregular 
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condition  as  to  cause  continuous  annoyance  and  distress  to  the  patient,  espe- 
cially in  the  function  of  coition.  It  is  therefore  important  that  the  operator, 
bearing  in  mind  the  natural  contour  of  the  introitus,  should  exercise  his  greatest 
skill  in  performing  this  part  of  the  operation. 

Before  placing  the  stitches  the  surgeon  should  trim  the  edges  of  the  de- 
nuded area  so  as  to  give  it  a  symmetrical  shape,  for,  if  this  is  not  done,  it  is  im- 
possible to  make  the  final  wound  perfectly  smooth.  The  practice  of  closing  the 
external  perineum  rapidly  and  at  haphazard,  trusting  to  nature  finally  to  make 
it  smooth,  is  unsurgical  and  will  often  render  the  result  a  failure.  The  method 
of  placing  the  sutures,  described  here,  is  one  which  has  been  adopted  by 
the  writer  because  he  believes  that  by  it  a  smoother,  firmer  introitus  is 
secured  than  by  the  method  usually  recommended.  Three  crown  sutures  are 
first  placed  at  the  top,  as  shown  in  the  figure.  These  sutures  pass  from  side  to 
side  and  include  the  small  tongue  which  protrudes  on  the  posterior  wall.  It 
vnW  be  noticed  that,  at  the  points  corresponding  to  the  openings  of  Bartholin's 
glands,  the  denuded  area  is  given  a  rounded  instead  of  an  angular  contour,  as  is 
usually  done.  In  this  way  the  introitus  is  made  more  funnel-shaped.  After 
the  three  crown  sutures  have  been  put  in  place,  the  lateral  sutures  are  introduced, 
one  after  the  other,  down  to  the  end  of  the  wound,  being  carried  deeply  into  the 
bodies  of  the  transversus  p)erinei  and  levator  ani  muscles.  All  the  external  su- 
tures are  then  tied  \N'ith  great  care  as  regards  the  approximation  of  the  edges. 
The  best  method  of  lea\-ing  the  sutures  is  to  clamp  them  in  perforated  shot  close 
to  the  knot.  After  the  operation  is  finished  it  is  always  well  to  dilate  the  sphinc- 
ter, for  the  purpose  of  facilitating  the  escap)e  of  any  gas  that  may  accumulate  in 
the  rectum,  and  of  thereby  increasing  the  patient's  comfort  in  the  first  hours  of 
convalescence. 

After-Treatment. — The  patient  should  be  placed  in  bed  with  a  roll  under  the 
knees,  and  the  knees  should  be  kept  tied  for  twenty-four  hours,  or  longer  if  the 
patient  is  restless.  Douches  of  sterile  water  or  of  corrosive  sublimate  solution 
(1  :  5,000)  should  be  given  on  the  day  following  the  operation,  and  then 
twice  daily  until  the  external  perineima  stitches  are  removed  (on  the  ninth  or 
tenth  day) .  After  this  date  a  daily  douche  should  be  given,  and  this  practice 
should  be  maintained  during  the  remainder  of  the  patient's  stay  in  the  hos- 
pital. Subsequenth'  the  patient  should  herself  continue  to  use  the  douche  at 
home  as  long  as  there  is  any  vaginal  discharge.  This  vaginal  discharge,  which 
is  probably  caused  by  the  slight  irritation  of  the  catgut  sutures  before  their 
complete  absorption,  may  possibly  persist  for  a  few  weeks.  If  neglected,  the 
discharge  is  apt  to  become  irritating  and  to  cause  considerable  delay  in  the 
patient's  complete  recover\\ 

Steps  of  Holden's  Operation  for  Lacerated  Perineum. — The  operation  for 
lacerated  perineum  de\'ised  by  Holden  is  one  which  is  useful  in  some  cases. 
Among  its  leading  features  may  be  mentioned  the  complete  dissection  of  the 
upper  portions  of  the  levator  ani  muscles  and  the  bringing  of  the  two  lateral  bellies 
together  in  the  median  line  as  high  up  in  the  vagina  as  possible.  In  this  way  a 
sort  of  rampart  is  created  which  pushes  back  the  protruding  rectocele.     The 
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operation,  however,  creates  an  artificial  relationship  between  the  levator  ani 
muscles  and  the  rectocele,  and  makes  it  impossible  to  restore  the  lacerated  peri- 
neum to  such  a  natural  form  as  can  be  done  by  Emmet's  method.  The  technique 
of  the  operation  is  as  follows: — A  central  denudation  is  made  on  the  posterior 
wall  as  high  up  toward  the  cervix  as  the  relaxed  condition  of  the  parts  will  per- 
mit. The  denudation  can  be  made  by  first  splitting  the  vaginal  mucous  mem- 
brane and  then  either  pushing  it  to  one  side  with  a  blunt  instrument  or  separating 


Fig.  439. — Holden's  Operation  for  Lacerated  Perineum.  The  bellies  of  the  levator  ani  muscles 
are  exposed  by  deep  di.ssection.  The  suture.s  represented  as  tied  are  of  catgut.  The  untied  sutures 
are  of  silkworm  gut  and  pass  deeply  into  the  muscles,  so  that,  when  the  sutures  are  tied,  the  two 
diverging  muscles  are  drawn  into  contact  in  the  median  line.  The  sutures  are  here  represented  as 
placed  transversely  instead  of  in  the  form  of  a  figure-of-8,  as  in  Holden's  original  method.  (See 
Kelly's  "Operative  Gyna-cology,"  Vol.  I.) 

it  from  its  attachments  by  the  use  of  scissors,  until  the  bellies  of  the  levator  ani 
muscles  arc  thoroughly  exposed.  The  external  portion  of  the  perineum  is  de- 
nuded in  the  usual  way,  the  denudation,  however,  being  carried  more  deeply. 
The  wound  is  closcfl  ])y  catgut  sutun^s,  the  first  ones  b(>ing  placed  at  the  upper 
angle  of  the  denuded  area.  The  first  few  stitch(\s  merely  approximate  the  o{)- 
posite  surfaces  of  the  posterior  vaginal  mucous  incinbrane.  As  soon  as  a  point 
is  reached  where  the  diverging  fibres  of  the  levator  ani  can  be  drawn  together 
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in  the  middle  line,  silkwoini-gut  sutures  should  be  used.  They  should  be  passed 
deeply  into  the  muscular  tissue,  so  that,  when  the  sutures  are  tied,  as  broad 
surfaces  as  possible  of  the  two  muscles  may  be  brought  into  approximation. 

Holden's  method  of  placing  the  sutures  is  in  the  form  of  a  figure-of-8:  his 
object  being  to  insure  the  approximation  of  broad  surfaces.  The  writer,  how- 
ever, finds  that  deep  transverse  sutures  accomplish  the  result  sufficiently  well  and 
are  much  more  easily  placed  and  removed.  Fig.  439  depicts  the  placing  of  the 
sutures  by  the  writer's  method. 

Repair  of  Complete  Laceration  of  the  Perineum  through  the  Sphincter  Ani. 
— In  operating  for  complete  laceration  of  the  perineum  through  the  sphincter 
ani,  it  should  be  remembered  that  the  laceration  is  in  eveiy  way  like  an  ordinary 
laceration,  excepting  that  the  median  rent  is  more  extensive  and  includes  a 
rupture  of  the  sphincter  ani  muscle,  while  the  laceration  or  stretching  of  the 
lateral  fibres  of  the  levators  is  usually  less.  It  is  therefore  necessary-,  in  repair- 
ing the  perineum,  to  carry  out  the  same  principles  that  have  already  been  laid 
down.  The  operation  itself  presents  no  special  difficulties,  but  the  exposure  of 
the  rectum  materially  increases  the  danger  of  sepsis,  the  ultimate  effects  of  which 
may  be  to  destroy  the  results  of  a  skilful  operation  or  even  to  imperil  the  life 
of  the  patient.  Extraordinary  precautions  must  therefore  be  observ'ed  in  the 
preliminary  treatment,  in  maintaining  asepsis  at  the  operation,  and  in  conduct- 
ing the  after-treatment  of  the  wound  and  the  regulation  of  the  bowels. 

Diagnosis  and  Indications  for  Operation. — The  diagnosis  of  a  complete  tear 
is  usually  suggested  by  the  history  of  incontinence  of  faeces  following  labor.  The 
usual  appearance  of  the  anus  shows  that  it  has  lost  its  circular  rotundity.  The 
upper  half  is  flattened  out  into  a  horizontal  bridge  of  tissue.  At  each  side  of  the 
orifice  is  a  well-marked  dimple  which  corresponds  to  the  lacerated  end  of  the 
sphincter  muscle.  The  forefinger  inserted  into  the  anal  opening  does  not  encoun- 
ter the  usual  elastic  tension  of  the  sphincter  muscle,  and  it  will  be  found  that  the 
transverse  bridge  is  composed  either  of  a  non-ela'stic  scar  tissue  or  merely  of  a 
septum  of  skin.  Where  the  laceration  has  been  more  severe  the  transverse 
bridge  may  be  entirelj'  lacking  and  the  rectal  mucous  membrane  exposed.  The 
rectum  may  be  exposed  only  for  a  short  distance,  its  distinctive  red  mucous 
membrane  being  slightly  everted,  or  it  may  be  ruptured  as  high  up  as  close  to  the 
mouth  of  the  cemx. 

In  all  cases  where  faecal  incontinence  is  present  the  operation  for  complete 
laceration  should  be  performed.  It  occasionally  happens  that  the  natural 
repair  following  a  severe  laceration  at  childbirth  causes  a  firm  cicatricial  bridge 
to  form  between  the  ruptured  ends  of  the  sphincter  muscle,  and  in  consequence 
fsecal  continence  is  maintained.  If  the  function  of  the  sphincter  is  good  it  is  not 
necessar}^  to  operate  on  the  sphincter  muscle  and  thus  subject  the  patient  to  the 
unusual  risk  which  o]X'rations  for  complete  laceration  entail. 

Preliminary  Treatment. — For  four  or  five  days  before  the  operation  the  pa- 
tient should  receive  at  night  some  cathartic  which  will  surely  produce  one  or 
more  movements  on  the  following  day.  She  should  be  fed  on  a  light  nourish- 
ing diet  \\-ithout  milk.    Two  days  before  the  operation  calomel  should  be  given 
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in  divided  doses.  On  the  morning  before,  on  the  afternoon  before,  and  on  the 
morning  of  the  operation,  high  enemas  should  be  given,  the  last  one  to  be  fol- 
owed  by  a  cleansing  rectal  douche  until  the  water  runs  clear. 

The  preparation  of  the  vagina  should  be  carried  out  as  described  on  page  580. 
When  the  patient  is  under  the  influence  of  the  anaesthetic  and  just  before  the 
operation  begins,  the  vagina  and  the  external  parts  should  again  receive  a  scrub- 
bing, and  in  addition  the  rectum  should 
be  scrubbed  with  green  soap  by  means 
of  a  small  gauze  sponge  attached  to  a 
sponge-holder.  A  strip  of  gauze  should 
then  be  packed  into  the  rectum  by 
means  of  a  Davenport  tampon-extrac- 
tor, and  it  should  be  removed  when  the 
operation  is  finished . 

Steps  of  the  Operation. — The  opera- 
tion for  complete  tear  of  the  perineum 
is  performed  in  the  same  way  as  that 
for  an  ordinar}^  laceration,  excepting 
that  the  dissection  of  the  skin  from  the 
underlying  parts  is  extended  for  some 
distance  upon  the  buttocks  and  also 
close  up  to  the  sides  of  the  sphincter 
ani,  so  as  to  expose  the  ruptured  ends  ot 
this  muscle.  Within  the  vagina  the  lat- 
eral triangles  of  the  perineum  should  be 
denuded  and  the  lateral  sutures  placed 
in  the  manner  described  above.  The  ex- 
ternal denudation  should  be  carried  out 
in  the  following  manner: — As  a  first 
step,  the  area  to  be  denuded  is  mapped 
out  with  a  sharp  scalpel.  To  accomplish 
this,  a  shallow  incision  is  carried  di- 
rectly down  from  the  opening  of  Bar- 
tholin's gland  to  one  side  of  the  anus 
and  just  above  the  small  dimple  which 
always  indicates  the  end  of  the  ruptured 
muscle.  A  second  incision  is  then  carried  directly  across  to  the  opposite  side. 
This  incision  passes  just  above  the  dimple  that  shows  the  other  end  of  the 
ruptured  muscle,  and  is  then  carried  from  this  point  to  the  opening  of  the  other 
Bartholin's  gland.  When  the  area  thus  outlined  has  been  denuded  it  presents 
the  appearance  shown  in  Fig.  440. 

The  suture  material  used  in  closing  the  external  perineum  may  be  silkworm 
gut  or  silver  wire,  preferably  silkworm  gut.  Crown  sutures  are  placed  as 
in  the  ordinary  operation.  The  sutures  are  then  carried  through  the  lateral 
muscles  down  to  the  rent  in  the  mucous  membrane  of  the  rectum,  as  shown  in 


Fig.  440. — Complete  Laceration  through  the 
Sphincter  Ani.  The  drawing  shows  tlie  internal 
portion  of  the  perineal  operation  finished,  with 
sutures  tied.  The  external  perineum  is  denuded 
down  to  the  anus  and  the  ruptured  ends  of  the 
sphincter  ani  are  exposed.  T ,  T,  tcnacula  in- 
serted into  the  ruptured  ends  of  the  sphincter, 
<S,  S.  The  method  of  placing  the  external  su- 
tures is  shown.  Sutures  niarked  5,  6,  7,  8, 
pass  deeply  through  the  sphincter  muscles  and 
just  escape  the  mucous  membrane  of  the  rec- 
tum in  passing  across. 
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Fig.  440.  The  ruptured  ends  of  the  sphincter  muscles  should  be  partially  dis- 
sected out,  then  grasped  and  brought  into  prominence  by  means  of  a  tenaculum. 
The  lower  sutures  should  be  carried  deeply  into  the  ends  of  the  muscle  in  such  a 
way  that,  when  tied,  the  muscle  ends  will  be  brouorht  into  perfect  approximation. 
The  sutures  should  then  be  tied  or  twisted 
with  great  care,  and  the  packing  in  the 
rectum  removed. 

Another  type  of  operation  (Fig.  441) 
for  the  repair  of  the  complete  laceration 
of  the  perineum  was  first  introduced  by 
Dr.  J.  Collins  Warren  in  1878,  and  later 
developed  by  Dr.  Howard  A.  Kelly.  By 
this  method,  which  is  called  the  apron 
method,  the  tissue  which  lies  between 
the  vagina  and  anus,  and  which  is  cut 
away  in  the  operation  first  described,  is 
dissected  off  and  turned  down  over  the 
anus,  the  thin  septum  above  the  anus  being 
used  as  a  hinge.  In  this  way  the  rectum 
and  anus  are  shut  off  from  the  operative 
field.  W  hen  this  has  been  done  the  ends 
of  the  sphincter  muscle  are  dissected  out 
and  joined  together  by  buried  catgut  su- 
tures. The  wound  can  then  be  closed  by 
silkworm-gut  or  wire  sutures,  the  edges  of 
the  apron  being  brought  together  and  su- 
tured with  silk  or  fine  catgut,  so  as  to 
turn  it  into  a  tab  which  projects  somewhat 
over  the  anal  orifice. 

This  operation  is  an  excellent  one,  but 
presents  no  great  advantages  over  the 
operation  fii-st  described. 

In  adopting  any  method  for  the  repair 
of  a  complete  tear  the  surgeon  should 
remember  that  sutures  are  always  to  be 
tied  on  the  outside  and  never  within  the 
rectal  or  anal  caxdty.  Sutures  should 
always  be  placed  in  such  a  way  that  they 
will  not  be  exposed  to  the  rectal  surface. 

After-Treat ment. — The  classical  treatment  for  cases  of  complete  tear,  and  one 
which  is  recommended  by  most  of  the  best  authorities,  is  to  keep  the  patient's 
bowels  closed  for  nine  days  after  the  operation,  only  a  light  liquid  diet  without 
milk  being  given,  and  tincture  of  opium  vi  iij.  being  administered  three  times 
daily.  Stitches  are  removed  on  the  ninth  day,  and  the  bowels  are  moved 
on  the  following  day.     Then,  for  one  week,  a  cathartic  is  given  each  night,  while 


tiG.  441. — Apron  Method  for  Complete 
Tear  of  the  Perineum.  The  sketch  represents 
the  completed  denudation  of  the  lateral  sulci 
and  the  external  perineum.  The  "apron" 
is  the  external  portion  of  the  jierineiun  dis- 
sected off  and  tumetl  dowTi  over  the  anus. 
The  ends  of  the  lacerated  sphincter  are  shown 
brought  together  and  tied  by  catgut  sutures 
which  will  be  burietl  when  the  sides  of  the 
wound  have  been  closed.  Tlie  "apr©n"  is 
completed  by  approximating  its  sides  and 
then  sewing  the  edges  together.  Any  ex- 
cess, which  might  lead  to  sloughing,  may 
be  trimmed  awav. 
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an  enema  of  sweet  oil  (  ^  iv.)  is  injected  into  the  rectum  in  order  to  lubricate  the 
dejection  which  is  expected  the  following  morning.  Another  plan  is  to  move 
the  bowels  by  means  of  castor  oil  on  the  third  day  after  the  operation.  Immedi- 
ately after  the  dejection  which  occurs  as  a  result  of  this  cathartic,  the  rectum  may 
be  carefully  irrigated  through  a  small  tube  not  larger  than  a  female  catheter. 
A  return-wash  female  catheter  is  a  good  instrument  to  use.  This  catheter  should 
be  passed  through  the  sphincter  only  by  an  experienced  person.  Where  expert 
care  is  not  available,  it  is  better  to  omit  the  rectal  irrigation  altogether.  The 
castor  oil  catharsis  each  night  may  be  continued  for  ten  or  twelve  days,  to  be  suc- 
ceeded by  a  less  drastic  purgative.  During  this  period  the  patient  should  be 
kept  on  an  ordinary  nourishing  diet,  moderate  in  amount,  and  without  milk. 
The  writer  prefers  the  method  of  keeping  the  bowels  closed  for  at  least  nine 
days. 

Operations  for  the  Cure  of  Cystocele. — Cystocele,  as  its  name  implies,  de- 
notes a  protrusion  of  the  bladder  into  the  vaginal  opening,  and  is  usually  pro- 
duced by  the  vaginal  relaxation  which  results  from  a  severe  laceration.  The 
most  important  etiological  factor  in  the  production  of  cystocele  is  the  deeply 
lacerated  and  relaxed  perineum;  although  in  rare  instances  it  is  possible  for  cys- 
tocele to  occur  in  nulliparous  women  of  generally  relaxed  muscular  tone. 

The  operative  treatment  of  cystocele  depends  on  the  extent  of  damage  that 
has  been  done  to  the  natural  supports  of  the  vagina  and  pelvic  organs,  and  it  is 
therefore  convenient  to  classify  the  lesions  into  two  types,  namely:  Simple. 
Cystocele,  and  Cystocele  with  Prolapse. 

Simple  Cystocele  denotes  that  there  is  a  weakening  and  protrusion  of  the  an- 
terior vaginal  wall,  but  that  the  lateral  attachments  of  the  vagina  to  the  pubic 
arch  have  maintained  wholly  or  in  pail  their  normal  integrity. 

Cystocele  with  Prolapse  denotes  that  the  lateral  attachments  of  the  vagina 
to  the  pubic  arch  have  given  way,  and,  as  an  inevitable  consequence,  there  is  in 
conjunction  with  the  cystocele  a  greater  or  less  amount  of  prolapse  of  the  uterus. 

Cases  of  simple  cystocele  may  be  cured  permanently  by  a  plastic  operation  on 
the  anterior  wall  of  the  vagina  which  takes  advantage  of  the  lateral  pubic  at- 
tachments. Cystocele  with  prolapse,  on  the  other  hand,  can  rarely  be  perma- 
nently cured  by  such  an  operation  alone.  Treatment  of  this  condition  will  be 
discussed  under  the  heading  of  Prolapse. 

Indications  for  Operation. — The  symptoms  of  simple  cystocele  consist  usually 
of  disturbances  of  micturition,  such  as  pain,  frequency,  and  inability  completely 
to  empty  the  bladder.  The  patient  usually  is  conscious  of  the  protrusion  and 
in  most  instances  considers  it  a  falling  of  the  womb.  Cystocele  should  always  Ix^ 
treated  by  ojx'ration  if  the  consent  of  the  patient  can  be  gained,  and  if  h(^r  physical 
condition  warrants  the  operation.  Palliative  measures,  such  as  the  use  of  pes- 
saries, effect  a  cure  only  in  rare  instances,  though  they  may  frequently  give  tem- 
porary relief.  As  a  rule,  a  pessary  which  is  effective  in  reducing  a  cystocele 
tends  also  still  further  to  relax  the  vagina. 

Operation  for  Simple  Cystocele. — The  most  important  thing  in  an  operation 
for  the  relief  of  a  simple  cystocele  is  to  reduce  the  too  redundant  vaginal  tissue 
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to  such  an  extent  as  shall  restore  the  anterior  vaginal  wall  to  its  normal  contour, 
and  shall  restore  it  in  such  a  way  as  to  create  a  wall  of  tissue  firm  enough  to  resist 
the  encroaching  pressure  of  the  bladder.  The  tissue  of  the  anterior  vaginal  wall 
thus  restored  does  not  of  itself  possess  sufficient  power  permanently  to  withstand 
the  abdominal  pressure  of  the  bladder  and  overlying  organs,  and  must  in  all  cases 
be  reinforced  by  a  careful  repair  of  the  perineum,  which  wdll  result  in  a  thick  and 
fimi  perineal  body,  that  hugs  closely  the  anterior  vaginal  wall.  If  these  two 
operations  are  properly  performed  and  if  primary'  union  of  the  wounds  follows, 
the  surgical  treatment  of  simple  cys- 
tocele  should  practically  always  result 
in  permanent  success. 

Numerous  and  ingenious  opera- 
tions have  been  devised  for  correct- 
ing the  lesion.  The  operation  here 
described  is  one  employed  by  the 
writer;  it  combines  and  modifies 
principles  which  have  been  used  in 
several  other  operations.  The  ad- 
vantage claimed  for  this  operation  is, 
that  it  is  possible  by  it  to  reduce  the 
slack  tissue  in  evcr\'  direction,  so  that 
the  final  appearance  of  the  anterior 
vaginal  wall  is  entirely  normal  and 
completely  free  from  troublesome 
protrusions,  which  may  act  as  start- 
ing-points for  a  new  hernia,  or  as 
wedges  which  may  eventually  stretch 
the  freshly  repaired  perineum. 

The  steps  of  the  operation  are  as 
follows: — Two  points  are  selected  on 
each  side  of  the  cystocele,  about 
one-half  inch  from  the  lateral  creases. 
These  points,  when  drawn  together 
—A  to  B,  and  C  to  D  (Fig.  442)— 
sufficiently  reduce  the  cystocele  and 
at  the  same  time  do  not  exert  undue 
tension  on  the  lateral  flaps.  With 
these  four  points  as  comers,  a  rectangular  area  is  then  denuded.  A  point 
is  next  selected  on  the  urethral  tab  E,  which,  when  drawn  down  to  the  approxi- 
mated points  A  and  B,  completely  reduces  the  urethrocele.  The  area  included 
between  points  A,  B,  E,  F,  and  G,  is  denuded.  F  and  G  represent  two  deeply  set 
dimples,  which  are  always  present  nearly  on  a  level  with  the  meatus.  The  de- 
nudation of  the  angles  H  and  /  (two  points  at  the  sides  of  the  cerv-ix)  is  made  in 
order  to  take  out  the  slack  caused  by  the  approximation  of  C  and  D.  It  is  not 
always  necessary  to  denude  these  angles,  and  in  such  cases  the  denudation  may 
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Fig.  442. — Diagram  to  Illustrate  Graves's  Opera- 
tion for  the  Relief  of  Cystocele.  (The  explanation 
is  given  in  the  text.) 
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be  carried  down  to  a  point  and  the  sides  brought  together  as  in  the  oval  opera- 
tion. This  is  shown  in  Fig.  442  by  the  dotted  Hnes  at  the  angle  K.  This  form  of 
denudation  is  sometimes  an  important  procedure,  for  it  assists  in  carrying  back- 
ward a  cervix  which  has  a  tendency  to  prolapse. 

Great  care  should  be  exercised  in  making  the  outlines  of  the  denuded  area 
symmetrical,  so  as  to  gain  perfect  approximation  of  the  edges;  for  it  is  by  reason 

of  the  perfect  manner  in  which  the 
edges  of  the  wound  are  approximated 
that  sepsis  is  avoided  and  union  by 
first  intention  secured. 

Fig.  443   shows  the  cystocele  after 

being  denuded.      The  method  of  placing 

the  important  crown  stitch  is  also  shown. 

Fig.  444  shows  the  method  of  placing 

the  other  sutures. 

Fig.  445  gives  the  appearance  of  the 
wound  when  the  sutures  have  been  tied. 
The  anterior  wall  should,  when  the 
operation  is  finished,  be  concave. 
Where  there  is  considerable  protrusion 
of  the  bladder  in  the  upper  portion 
of  the  vagina,  such  as  obtains  in  cases 
of  prolapse  with  loss  of  attachment 
of  the  vagina  to  the  pubic  bones,  the 
denudation  of  the  upper  angles  may  be 
carried  well  around  the  cervix  toward 
the  posterior  wall.  This  is  shown  by 
the  outline  of  the  denuded  surface  in 
Fig.  444. 

After-Treatment. — The  most  impoil- 
ant  thing  to  care  for,  in  the  convalescence 
of  patients  who  have  been  o]jcratcd  on 
for  cystocele,  is  the  prevention  of  the 
tension  which  the  bladder,  when  filled  with  urine,  exerts  upon  the  stitches.  It  is 
therefore  a  good  rule,  and  one  which  should  be  rigidly  followed,  to  catheterize 
the  patient  every  four  hours  for  the  first  twenty-four  hours,  every  six  houre 
for  the  second  twenty-four  hours,  and  every  eight  hours  for  the  third  twenty- 
four  hours.  Catheterization  should  be  kept  up  until  the  patient  is  able  to  void 
her  own  urine,  which  she  should  be  encouraged  to  do  in  order  to  avoid  the 
possibility  of  cystitis  which  is  liable  to  follow  prolonged  catheterization. 

Daily  douches  of  sterile  water,  or  of  1  : 5,000  corrosive  sublimate  solution, 
should  be  administered.  The  use  of  corrosive  sublimate  most  surely  prevents 
the  occurrence  of  sepsis,  l)ut  it  is  necessary  to  exercise  great  care  in  giving  cor- 
rosive douches  after  operations  for  cystocele,  because  the  meatus  is  drawn 
somewhat  into  the  vagina,  and  an  inexperienced  nurse  is  liable  to  introduce 


Fig.  443. —  Graves's  Operation  for  the  Relief 
of  Cystocele.  The  drawing  shows  the  method 
of  denudation  and  also  the  manner  in  which  the 
upper  stitch  should  be  placed  in  order  to  secure 
good  approximation  of  the  angles. 
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some  of  the  solution  into  the  urethra.     Such  an  accident  usually  causes  a  painful 
urethritis  or  cystitis. 

To  secure  the  best  results  after  a  cystocele  operation  it  is  ad\asable  to  keep 
the  patient  in  bed  for  three  weeks,  excepting  where  old  age  makes  a  protracted 
stay  in  bed  constitutionally  dangerous.  "\Mien  the  patient  begins  to  sit  up  she 
should  be  placed  at  once  in  a  hard-bottomed  chair.  Sitting  up  in  bed  or  on 
soft  cushions  allows  the  abdom- 
inal organs  to  press  the  repaired 
cystocele  against  a  }delding  sur- 
face and  may  in  some  instances 
be  injurious  to  the  final  success 
of  the  operation. 

Operations  for  the  Relief  of 
Prolapse  of  the  Uterus.  — The 
term  prolapse  will  be  applied,  in 
this  section,  to  the  condition  in 
which  there  is  a  descent  of  the 
uterus  in  the  axis  of  the  vagina. 
This  condition  may  exist  in  many 
different  grades,  from  a  partial  or 
slight  descent  of  the  uterus  from 
its  normal  horizontal  plane,  to  one 
where  the  uteiiis  completely  pro- 
trudes from  the  vaginal  outlet. 
The  prolapse  may  in  the  same 
patient  have  different  grades, 
depending  on  whether  she  is 
standing  or  hang  down,  or  often- 
times on  her  general  bodily  health  as  regards  the  presence  or  absence  of  physical 
exhaustion  or  relaxation.  In  extreme  cases  of  complete  prolapse  the  protrusion 
of  the  uterus  may  be  permanent. 

Diagnosis. — The  diagnosis  of  prolapse  is  of  special  importance  in  all  opera- 
tions for  relaxation  of  the  vaginal  outlet,  as  in  such  cases  a  plastic  operation  will 
be  eventually  unsuccessful  if  the  prolapse  of  the  uterus  is  not  repaired.  The 
diagnosis  should  be  made,  first,  with  the  patient  lying  on  her  back.  AVith  the  ex- 
amining finger  in  the  vagina  and  touching  the  cervix,  the  surgeon  requires  the 
patient  to  press  her  pehic  organs  down  as  in  the  manner  of  defecation.  Slight 
grades  of  prolapse  of  the  uterus  can  thus  be  easily  detected,  independently  of 
the  descent  of  the  bladder  or  rectum.  A  digital  examination,  for  the  purpose  of 
detemiining  more  accurately  the  extent  of  the  prolapse,  should  also  be  made 
with  the  patient  standing  and  with  her  legs  slightly  separated. 

Etiology. — Prolapse  is  nearly  alwaj-s  the  result  of  childbirth  and  occurs  most 
commonly  in  multiparae  of  middle  age.  One  severe  labor  may,  however,  produce 
a  marked  degree  of  prolapse,  and  such  cases  are  occasionally  seen  in  young 
women.     Rarely,  prolapse  of  the  uterus  may  occur  in  nulliparous  or  unmamed 


Fig.  444.- 


Diagram  Showing  Method  of  Placing  Sutures 
in  the  Operation  for  Cystocele. 
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women.  This  is  more  apt  to  be  the  case  in  women  who  have  naturally  a  weak 
pelvic  floor,  especially  if  they  are  subjected  to  heavy  manual  labor.  The  rare 
condition  of  congenital  hypertrophy  and  elongation  of  the  cervix  results  event- 
ually in  prolapse,  which  may  be  severe. 

Pathological  Anatomy. — It  is  not  within  the  province  of  this  article  to  go  into 
a  full  discussion  of  the  pathological  anatomy  of  prolapse  of  the  uterus,  as  this  in- 
volves the  question  of  the  most  important  supports  of  the  uterus,  a  matter  which 
is  still  a  subject  of  debate  among  the  best  authorities.  It  is  suflicient  for  our 
purposes  to  say  that  prolapse  depends  for  its  existence  on  a  general  giving  way  of 

the  uterine  supports,  most  important 
among  which  are  the  utero-sacral  and 
utero-vesical  ligaments,  and  the  attach- 
ment of  the  vagina  to  the  rami  of  the 
pubes.  The  integrity  of  this  attach- 
ment of  the  vagina  to  the  pubes  is 
always  impaired  proportionately  to  the 
amount  of  prolapse,  and  can  always  be 
used  as  a  safe  guide  to  the  nature  and 
amount  of  repair  which  must  be  done 
for  the  cure  of  prolapse. 

In  almost  all  cases  of  descent  of  the 
uterus  there  is  also  a  descent  of  the  an- 
terior vaginal  wall  and  some  portion  of 
the  bladder  or  urethra.  This  is  ac- 
counted for  by  the  fact  that  there  is  a 
thick  solid  body  of  connective  tissue 
existing  between  the  upper  part  of  the 
vagina  and  the  bladder.  When,  there- 
fore, the  uterus  and  vagina  descend,  the 
bladder  is  inevitably  drawn  down  and  a 
cystocele  results.  In  many  cases  there 
is  also  present  a  rectocele,  which  is 
probably  independent  of  the  descent  of 
the  uterus.  The  connection  of  the  uterus  and  upper  part  of  the  vagina  with 
the  rectum  is  one  only  of  loose  areolar  tissue,  and  a  descent  of  the  uterus  does 
not  necessarily  drag  with  it  the  wall  of  the  rectum. 

It  is  important  to  recognize  the  fact  that  many  cases  of  cystocele  and  rectocele 
exist  with  no  prolapse  of  the  uterus.  In  cases  of  cystocele  without  prolapse,  the 
lateral  attachments  of  the  vagina  to  the  pubes  are  always  intact,  and  the  cys- 
tocele must  be  regarded  as  a  simple  cystocele  or  hernia  of  the  bladder  into  the 
weakened  anterior  vaginal  wall.  Where  the  lateral  attachments  of  the  vagina 
are  intact  cystocele  can  nearly  always  be  cured  in  the  manner  described  on 
page  609,  and,  where  cystocele  occurs  in  connection  with  prolapse,  a  plastic 
operation  performed  without  in  some  way  supporting  the  uterus  will  alway.s  end 
in  either  partial  or  complete  failure. 


Fig.  445. — Graves's  Operation  for  the  Relief  of 
Cystocele.     The  sutures  have  been  tied. 
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The  uterus,  in  cases  of  prolapse,  is  usually  retroverted.  TMiether  the  retrover- 
sion precedes  or  follows  the  condition  of  prolapse  is  unimportant  in  its  relation 
to  the  question  of  treatment.  Considerable  degrees  of  prolapse  may  occur  with 
the  uterus  in  a  forward  or  even  anteflexed  position.  The  utems  may  also  be 
completely  retroverted  or  retroflexed.  In  the  great  majority  of  cases,  however, 
the  general  axis  of  the  uterus  corresponds  with  the  axis  of  the  vagina.  WTiere 
there  are  extreme  relaxation  of  the  uterine  supports  and  an  atrophy  of  the  uterine 
body  the  utems  may  be  veiy  mobile,  assuming  different  positions.  Where  the 
prolapse  has  been  of  long  standing  or  is  of  considerable  degree  there  are  usually 
an  hypertrophy  and  an  elongation  of  the  vaginal  portion  of  the  cervix. 
The  hypertrophy  of  the  vaginal  portion  is  due  largely  to  oedema  as  a  result 
of  the  mechanical  obstruction  and  the  impaiiTuent  of  the  circulation.  In 
such  cases  the  cervix  is  usually  ver\^  much  elongated  and  attenuated,  and, 
as  has  been  shown,  may  be  as  much  as  five  or  six  inches  long.  Great 
congestion  and  h5T)ertrophy  of  the  body  of  the  uterus  may  also  exist,  but  more 
frequently,  especially  in  women  past  middle  age,  the  body  of  the  uterus  is  small 
and  atrophied. 

Symptoms. — The  symptoms  of  prolapse  are  a  sense  of  general  weakness 
and  a  constant  bearing-down  feeling.  The  patient  usually  notices  first  the  de- 
scent of  the  anterior  vaginal  wall,  and  thinks  that  this  is  the  uterus  itself.  There 
is  nearly  always  some  trouble  with  micturition,  consisting  of  a  frequency'  of  de- 
sire and  a  sense  of  not  completing  the  act.  Irritability  of  the  bladder  and  urethra 
is  the  rule,  and  this  may  be  found  in  all  grades  from  simple  irritability,  where 
there  is  nothing  but  a  hypenemia  of  the  bladder  or  urethra,  to  conditions  of  severe 
cystitis.  Defecation  is  frequently  difficult  and  painful  and  can  be  accomplished 
only  by  holding  back  the  protmding  parts.  Backache  and  general  weariness 
are  present,  ^^^lere  the  protrusion  of  the  bladder  or  uterus  is  constant  so  long 
as  the  patient  remains  on  her  feet,  the  exposed  membmne  becomes  smooth,  dry, 
and  horny,  being  no  longer  bathed  by  the  cervical  seci*etions.  The  surface  mem- 
brane is  peculiarly  liable  to  painful  ulceration,  which  may  result  in  foul  and  dis- 
tressing discharges.  Women  frequently  endure  this  condition  for  years  and 
lead  a  pitiable  existence. 

Palliative  Treatment. — In  many  cases,  where  proper  surgical  treatment  cannot 
be  secured,  or  where  patients  refuse  a  sui-gical  operation,  or  when  old  age  or  con- 
stitutional disea^ses  like  diabetes,  nephritis,  or  heart  disease  make  an  operation 
inadvisable,  much  relief  can  be  given  by  the  use  of  tampons  and  pessaries. 
Xo  one  fonn  of  pessar}^  can  be  prescribed  for  these  cases.  ^Miere  slight  prolapse 
exists  with  moderate  cystocele  Smith's  hard-rubber  pessary  may  be  used.  Where 
the  prolapse  is  more  advanced,  or  where  there  is  less  adherence  of  the  vaginal 
wall  to  the  rami  of  the  pubes,  it  will  be  found  necessaiy  to  employ  pessaries 
w  hich  can  take  advantage  of  the  rami  of  the  pubes  to  hold  them  in  place.  The 
various  ring  fonns  of  hard  or  soft  rubber  may  then  be  tried.  The  so-called  saddle 
pessar>',  placed  transversely  across  the  vagina  so  that  the  ends  can  engage  the 
rami  of  the  pubes,  may  frequently  be  used  to  great  advantage.  Stem  pes- 
saries, which  depend,  for  the  maintenance  of  their  position,  upon  external  straps 
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or  other  apparatus,  are  not  recommended  by  the  writer,  as  they  are  especially 
liable  to  cause  abrasions  or  ulcerations. 

Surgical  Treatment. — All  cases  of  prolapse,  even  of  the  most  extreme  form, 
can  be  cured  by  surgical  treatment.  It  may  be  said  that  an  operation  for  pro- 
lapse always  comprises  two  parts: — First,  the  repair  of  the  relaxed  vaginal  out- 
let, which  always  includes  perineorrhaphy,  usually  an  anterior  colporrhaphy, 
and,  if  necessary,  a  trachelorrhaphy;  second,  an  operation  to  support  the  uterus 
at  its  normal  level  in  the  pelvis. 

The  plastic  operations  for  repair  of  the  vaginal  outlet  have  already  been  de- 
scribed. The  operations  for  restoring  the  uterus  to  its  correct  physiological 
level,  though  not  belonging  strictly  to  the  sphere  of  this  article,  must  nevertheless 
be  alluded  to  in  order  to  complete  the  consideration  of  the  subject  of  prolapse. 

It  is  the  belief  of  the  writer  that  the  only  structure  which  affords  a  reliable 
fixation  point  for  the  prolapsed  uterus  and  upper  portions  of  the  vagina  is  the 
anterior  abdominal  wall.  If  use  is  made  of  this  part  of  the  body  as  a  basis  for 
suspension  of  the  pelvic  organs  it  will  be  found  to  furnish  a  firm  elastic  support. 
Such  use  causes  the  patient  no  pain  and  does  not  interfere  with  the  action  of  other 
organs.  The  only  objection  is  that  such  use  may  possibly  prove  a  disturbing 
factor  in  subsequent  pregnancies — a  point  which  will  be  discussed  later  on. 
The  operations  by  which  the  anterior  abdominal  wall  may  be  used  as  a  support 
for  the  pelvic  organs  in  cases  of  prolapse  are  ventral  fixation,  fixation  of  the  utero- 
sacral  ligaments,  vaginapexy,  and  abdominal  colporrhaphy. 

In  cases  of  slight  prolapse,  where"  there  is  partial  retroversion  and  where  the 
basic  uterine  supports — for  example,  the  utero-sacral  and  utero- vesical  ligaments, 
and  the  pubic  attachment  of  the  vagina — are  only  moderately  relaxed,  a  simple 
fixation  may  be  performed.  In  slightly  pronounced  cases,  where  there  is  likeli- 
hood of  a  future  pregnancy,  the  prolapse  may  be  reduced  by  Mayo's  modifica- 
tion of  Alexander's  operation.  Where  the  prolapse  is  more  pronounced  and 
where  it  is  accompanied  by  any  considerable  degree  of  cystocele,  the  support 
gained  by  the  round  ligaments  is  not  sufficient,  and  some  operation  must  be 
employed  which  will  not  only  hold  up  the  uterus  but  will  also  support  the  vagina. 
It  can  readily  be  seen  by  trial  that  a  fixation  of  the  uterus  by  its  posterior  wall 
serves  to  draw  up  the  vagina  and  support  it  at  a  higher  level.  It  will  also  be  seen 
that  the  lower  down  the  stitches  are  placed  on  the  posterior  wall  of  the  uterus, 
the  higher  will  the  vagina  be  drawn  toward  the  abdominal  wall  and  the  greater 
will  be  the  support  of  organs  which  depend  largely  for  their  position  on  the  in- 
tegrity of  the  vaginal  support.  When,  therefore,  it  is  decided  to  operate  for  the 
relief  of  prolapse  the  point  of  fixation  may  be  determined,  after  the  abdomen  is 
opened,  by  drawing  up  the  uterus  to  the  abdominal  wall  by  means  of  double 
hooks  inserted  at  such  points  that,  when  the  organ  is  brought  in  contact  with  the 
anterior  abdominal  wall,  the  relaxed  condition  of  the  vagina  is  entirely  overcome, 
without  at  the  same  time  subjecting  these  parts  to  too  great  tension.  The  de- 
gree of  such  tension  may  be  more  accurately  detei'mined  if  an  (^xjH'rienced  aa^- 
sistant,  with  his  finger  in  the  vagina,  gives  information  as  to  when  thv  ix^laxa- 
tion  is  properly  overcome.     It  is  usually  sufficient  in  severe  cases  of  i)rolai)sc 
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and  procidentia  to  place  the  fixation  stitches  through  the  back  of  the  cervdx 
at  the  junction  of  the  utero-sacral  hgaments.  ^\^lere  there  is  Hkehhood  of  future 
pregnancies,  the  danger  of  dystocia  is  greatly  lessened  if  the  fLxation  stitches 
are  placed  in  the  anterior  instead  of  the  posterior  wall  of  the  uterus.  This 
method  of  anterior  fixation  is,  however,  not  as  effective  as  the  posterior.  Still 
greater  reduction  of  the  prolapsed  vaginal  wall  may  be  attained  by  Baker's 
operation  for  vaginapexy.  In  extreme  cases,  especially  where  the  uterine  body 
is  greatly  hypertrophied,  it  is  necessarj- to  extirpate  the  uterus  and  then  to  per- 
form an  abdominal  colporrhaphy,  according  to  one  of  the  following  three  methods 
— Polk's,  orCrile's,  or  the  writer's  modification  described  below. 

Operations  for  well-marked  prolapse  should  practically  always  \jq  performed 
under  two  etherizations.  At  the  fii"st  operation  the  condition  of  the  cemx 
should  first  be  attended  to.  This  will  consist  either  of  a  repair  of  the  laceration 
and  evei"sion.  both  of  which  conditions  are  usually  present,  or  of  a  high  amputa- 
tion for  hypertrophy  and  elongation.  (For  the  description  of  these  operations 
see  page  616  et  seq.)  A  complete  change  of  sterilized  appurtenances  of  the 
operation  should  then  be  made  in  preparation  for  the  abdominal  section.  The 
patient  is  put  in  the  Trendelenburg  position,  and  the  appropriate  operation  for 
the  reduction  of  prolapse  of  the  uterus  and  vagina  is  performed.  The  patient 
is  then  put  to  bed  and  is  kept  there  for  the  usual  |)eriod  of  ten  days  or  two  weeks, 
when  she  is  allowed  to  be  up  and  about  for  seveml  days.  By  this  time  a  certain 
amount  of  relaxation  of  the  vaginal  tissues  will  have  recurred,  and  consequently 
at  the  second  operation,  which  should  now  be  performed,  it  may  easily  be  deter- 
mined how  much  vaginal  tissue  is  to  be  removed. 

The  second  operation  consists  of  an  anterior  colporrhaphy  for  reduction  of 
the  loose  tissue  of  the  anterior  wall  of  the  vagina,  and  for  the^reater  support  of  the 
lower  portion  of  the  bladder.  An  extensive  and  thorough  operation  on  the  pos- 
terior wall,  by  the  method  of  Emmet,  then  follows.  In  performing  this  operation 
attention  must  be  particularly  given  to  the  restoration  of  the  levator  ani  muscles, 
and  to  building  up  a  thick,  firm  perineal  body  which  shall  hug  closely  the  an- 
terior wall  and  aid  in  the  prevention  of  a  recurring  urethrocele  and  cystocele. 
The  operation  used  is  the  same  as  that  described  on  page  600,  but,  in  the 
case  of  an  elderly  woman,  the  internal  denudation  may  be  made  more  extensive 
on  the  sides,  and  the  calibre  of  the  vagina  much  reduced.  The  denudation  in 
such  cases  may  be  carried  from  points  situated  higher  up  than  Bartholin's  glands, 
and  the  external  denudation  may  be  carried  farther  out  toward  the  unmodified 
skin,  and  lower  toward  the  anus.  There  is  always  later  a  certain  amount  of 
stretching  of  the  perineum,  and  due  allowance  shoidd  be  made  for  this  in  per- 
fonning  the  operation. 

The  following  arc  the  abdominal  operations  for  the  relief  of  prolapse  recom- 
mended by  the  writer :^Mayo's  internal  Alexander's  operation;  simple  ventral 
fixation;  ventral  fixation  of  the  anterior  wall  of  the  uterus;  ventral  fixation  by 
means  of  the  utero-sacral  ligaments;  vaginapexy:  and  abdominal  colpoiThaphy. 

Mayo's  Internal  Alexander's  Operation. — Mayo's  internal  Alexander's  opera- 
tion should  be  used  in  cases  of  slight  prolapse  where  there  is  only  moderate  loss 
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of  support  of  the  vaginal  attachment,  and  where  future  pregnancies  are  expected. 
This  operation  is  performed  as  follows: — A  median  incision  is  made,  and  the 
round  ligament  of  the  right  side  is  grasped  by  a  pair  of  curved  clamps  at  the 
junction  of  the  middle  and  outer  thirds.  The  assistant,  holding  this  clamp, 
draws  the  ligament  toward  the  median  line  and  pulls  the  peritoneum,  at  the  point 
where  the  round  ligament  enters,  the  abdominal  wall,  into  the  form  of  a  funnel.  A 
pair  of  curved  clamps  with  narrow  blades  (closed)  is  then  inserted  between  the 
fascia  and  the  rectus  muscle  of  the  right  side  and  is  pushed  directly  to  the  internal 
ring  and  down  into  the  funnel  of  peritoneum  which  has  been  formed  by  the  traction 
exerted  upon  the  round  ligament.  Still  located  underneath  the  peritoneum  the 
clamp  forceps  is  next  pushed  along  the  course  of  the  round  ligament  and  made 
to  grasp  the  ligament  at  the  point  where  the  other  clamp  holds  it.  The  liga- 
ment is  then  drawn  up  through  the  internal  ring  and  out  to  the  median  line 
under  the  fascia,  the  clamp  at  no  time  entering  the  peritoneal  cavity.  The 
procedure  which  has  just  been  described  is  then  carried  out  on  the  left  side,  and 
after  the  peritoneal  wound  is  closed  in  the  median  line  the  two  ligaments  are 
drawn  together  over  the  rectus  muscles  and  united  by  several  interrupted  sutures. 

Ventral  Fixation. — Many  methods  of  fixing  the  uterus  to  the  anterior  ab- 
dominal wall  have  been  devised.  The  following  technique  is  the  one  usually 
adopted  b}^  the  writer: — 

The  patient  is  placed  in  the  Trendelenburg  position  and  the  abdomen  is  opened 
by  a  median  incision.  The  fundus  of  the  uterus  is  grasped  in  a  pair  of  bullet 
forceps  in  the  median  line  and  the  uterus  is  drawn  well  up  to  the  median 
incision.  A  strong  braided  silk  suture  in  a  full  curved  needle  is  passed  well  into 
the  uterine  tissue  just  below  the  attachment  of  the  right  Fallopian  tube.  The 
suture  is  then  passed  directly  up  through  the  abdominal  wall  at  a  point  where  its 
entrance  into  the  uterine  wall  would  be  most  naturally  in  relation  with  the  abdom- 
inal peritoneum.  The  suture  is  continued  through  the  fascia  about  half  an  inch 
from  its  cut  edge,  and  is  then  returned  again  through  the  fascia  and  muscle  into 
the  abdominal  cavity  at  a  point  at  about  half  an  inch  from  where  it  first  entered 
the  abdominal  wall.  The  ends  of  the  silk  sutures  are  secured  with  ha^mostat  for- 
ceps and  the  same  procedure  is  repeated  by  another  suture  on  the  left  side  of  the 
uterus.  When  both  sutures  have  been  accurately  placed  they  are  drawn  taut 
and  tied  so  that  the  knot  is  within  the  abdominal  cavity.  This  method  is  much 
better  than  that  of  tying  the  knot  in  such  a  way  that  it  can  communicate  with 
the  abdominal  wound,  because,  if  by  chance  the  abdominal  wound  should  become 
septic,  the  silk  knot  is  liable  to  become  the  basis  for  a  troublesome  sinus.  The 
wound  should  be  closed  in  layers. 

This  operation  for  ventral  fixation  may  be  performed  at  any  part  of  the 
posterior  wall  of  the  uterus,  according  to  the  amount  of  slack  vagina  which  it  is 
necessary  to  reduce. 

Ventral  Fixation  of  the  Anterior  Wall  of  the  Uterus. — The  sutures  are 
placed  as  in  posterior  fixation,  at  any  level  of  the  anterior  wall  from  the  base 
of  the  round  ligaments  to  the  internal  os.  This  method  is  effective  and  lessens 
the  possible  danger  of  dystocia. 
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Ventral  Fixation  by  Means  of  the  LTtero-sacral  Ligaments. — This  operation 
can  be  used  in  cases  of  extensive  procidentia.  The  technique  is  exactly  the 
same  as  that  described  under  ^'entral  Fixation,  excepting  that  the  sutures  are 
passed  through  the  uterus  at 
the  level  of  the  juncture  of 
the  utero-sacral  ligaments. 
The  right  and  left  sutui"es 
should  be  passed  in  such  a 
manner  as  to  include  the  right 
and  left  utero-sacral  liga- 
ments. They  are  then  passed 
through  the  abdominal  wall, 
including  the  fascia,  and  re- 
turned to  the  abdominal  cav- 
ity, thus  rendering  it  necessary 
that  the  knots  shaU  be  tied 
inside  the  ca\'ity.  It  is  usu- 
ally best  to  anchor  the  fundus 
of  the  uterus  to  the  abdomi- 
nal wall  v^Hth  one  catgut 
suture.  (See  Fig.  446.)  This, 
I  believe,  is  the  most  effect- 
ive method  for  curing  severe 
cases  of  prolapse,  and  is  espe- 
cially useful  in  treating  hard- 
working women.  It  should 
not  be  used  if  there  is  likeh- 
hood  of  futiue  pregnancy,  un- 
less the  the  tubes  are  tied  off 
during  the  operation,  and 
unless  the  consent  of  the  patient  and  her  husband  has  first  been  obtained. 

Vaginapexy. — This  operation,  de^'ised  by  Dr.  AA'.  H.  Baker,  is  one  that  is  espe- 
cially adapted  to  cases  of  veiy  marked  cystocele  with  procidentia.  It  should 
be  used  only  where  the  uterus  is  light  and  uncongested,  and  most  commonly 
where  there  has  been  atrophy  of  the  fundus  with  elongation  of  the  cers-ix, 
so  that,  after  high  amputation  of  the  cenix,  the  body  of  the  uterus  is  little  more 
than  a  fimi  cap  to  the  vault  of  the  vagina.  "\Mien  the  operation  is  performed 
an  experienced  a.ssistant  should  have  his  finger  in  the  vagina  to  give  information 
concerning  the  amount  of  reduction  of  prolapsed  portions.  The  vault  of  the  va- 
gina is  seized  from  the  abdominal  side  by  two  bullet  forceps  which  catch  the 
tissues  in  Douglas's  fossa  at  two  points  about  three-quarters  of  an  inch  posterior 
to  the  uterine  vessels.  The  forceps  are  passed  into  the  tissue  deeply  enough  to 
grasp  the  strong  connective  tissue  below  the  vaginal  mucous  membrane,  but  great 
care  should  of  course  be  taken  that  the  forceps  do  not  pierce  the  vaginal  caAity. 
The  assistant  who  has  his  finger  in  the  vagina  instructs  theop)erator  as  to  when  the 


Fig.  446. — Ventral  Fixation  by  the  Utero-sacral  Ligaments. 
The  suture  on  the  right  has  been  passetl  through  the  right 
utero-sacral  ligament  and  through  the  abdominal  wall  in- 
cluding the  fascia.  The  two  ends  o.f  the  .suture  are  seen  se- 
cured in  a  pair  of  hsemostats  ready  for  tj-ing  when  the  suture 
on  the  left  has  been  similarly  placed.  When  the  sutures  are 
tied,  the  utero-sacral  Ugaments  will  be  drawn  snugly  up  to 
the  abdominal  wall  and  the  knots  will  be  inside  the  peritoneal 
caA-ity.  This  operation  is  not  to  be  employed  in  women  who 
are  likelv  to  bear  children. 
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vagina  is  sufficiently  drawn  up.  When  the  bullet  forceps  have  been  correctly 
placed  the  tissue  which  they  are  grasping  is  brought  directly  up  to  the  abdominal 
wall,  the  uterus  being  tipped  forward.  Braided  silk  sutures  are  then  passed 
through  the  portion  of  tissue  which  is  held  by  the  bullet  forceps,  and  these  sutures 

are  placed  in  the  abdominal  wall 
(including  the  fascia)  in  the 
manner  described  in  the  sec- 
tion which  treats  of  ventral 
fixation,  and  the  knots  are  tied 
inside  the  abdominal  cavity. 
The  uterus  is  at  fii-st  com- 
pletely ante  verted.  It  will  be 
found  that  the  portion  of  the 
bladder  which  had  formerly 
protruded  into  a  cystocele  is 
drawn  completely  into  the  pel- 
vis and  into  its  normal  posi- 
tion. The  wound  is  carefully 
closed  by  layers. 

These  last  two  operations, 
if  properly  done,  cause  no 
special  pain  and  no  bladder 
symptoms.  In  connection  with 
later  effective  plastic  operations 
the  most  severe  cases  of  proci- 
dentia may  be  successfully 
cured.     (See  Fig.  447.) 

The  Writer's  Method  of  Ab- 
dominal Colporrhai)hy.  —  This 
operation  is  performed  in  cases 
where,  on  account  of  enlarge- 
ment and  weight  of  the  uterine 
body,  it  is  important  to  extir- 
pate the  organ.  The  steps  of 
the  operation  are  as  follows: — 
With  the  patient  in  the 
perineal  position  a  circular  in- 
cision is  made  around  the  cer- 
vix below  the  level  of  the  prolapsed  bladder.  The  dissection  is  then  carried 
up  the  cervical  wall,  as  in  a  vaginal  hysterectomy,  nearly  to  the  peritoneal 
cavity  and  as  far  as  the  point  where  the  blood-vessels  enter  the  uterus. 
A  pair  of  double  hooks  is  then  attached  to  the  cervix  and  the  patient  is  j)lac('(l 
in  the  Trendelenburg  position  and  i)rei)ared  for  the  abdominal  ojxM-ation. 
Through  a  median  incision  a  complete  hysterectomy  is  then  performed  in  tlic 
usual  manner.     (See  the  article  on  Surgery  of  the  Uterus,  in  a  later  volume.) 


Fig.  447. — Baker's  Method  of  Vaginapexy.  Tlie  draw- 
ing shows  the  sutures  placed  in  position  for  vaginapexy. 
For  tlie  purposes  of  ilhistration  tlie  .sutures  are  represented 
a.i  not  drmm  tight.  When  the  sutures  are  drawn  tight,  the 
two  folds  of  the  posterior  cul-de-sac  are  apjiroximated  to 
the  peritoneum  of  the  anterior  abdominal  wall,  while  the 
fundus  of  the  uterus  i.s  ti[)i)ed  directly  over  and  forward 
toward  the  bladder.  The  drawing  represents  semi-<lia- 
grammatically  a  view  directly  into  the  wound,  the  patient 
being  in  the  Trendelenburg  position. 
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\Mien  the  utenis  has  been  completely  freed  from  its  vaginal  attachments,  an 
assistant  draws  it  out  through  the  vaginal  outlet  by  means  of  the  double  hooks 
clamped  to  the  cenix.  The  wound  which  extends  from  the  vagina  into  the 
abdominal  cavity  is  then  closed  as  in  an}-  complete  hysterectomy,  and  the 
whole  wound  is  carefully  covered  with  i^eritoneum.  A  braided  silk  suture 
is  passed  through  each  end  of  the  vaginal  wound  in  such  a  manner  that  it  shall 


Fig.  448. — The  Writer's  Method  of  Perfonning  Polk's  Abdominal  Colporrhaphy.  Complete  com- 
bined hysterectomy  has  been  j)erformed.  The  peritoneal  caxity  lias  been  completely  closed  and  in 
it  have  been  left  two  braided  silk  sutures,  sewed  firmly  into  the  upper  angles  of  the  vagina.  These 
sutures  are  passed  through  the  abdominal  wall  (including  the  fascia)  and  tied  inside  the  abdomen. 
W  hen  the  sutures  are  tied  the  vagina  is  in  contact  with  the  anterior  abdominal  wall. 

secure  a  fimi  hold  in  the  perivaginal  connective  tissue.  The  ends  of  these  sutures 
are  left  free  in  the  abdominal  cavity,  the  i^eritoneum  being  closed  around  them. 
^Mien  the  operation  for  hysterectomy  has  been  finished  the  two  silk  sutures  are 
drawn  finnly  up  to  the  abdominal  wound,  one  end  of  each  being  passed  through 
the  abdominal  wall  (including  the  fascia)  and  back  into  the  abdominal  cavity 
and  tied  to  the  other  end,  the  knots  being  thus  left  inside  the  abdominal  ca\-ity. 
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Additional  silk  sutures  may  be  placed  if  there  is  any  doubt  as  to  the  strength  of 
the  first  two.     The  abdominal  wound  is  closed  in  layers.     (See  Fig.  448.) 

Operations  for  the  Cure  of  Vesico- Vaginal  Fistula. — The  repair  of  vaginal 
fistulas  in  these  days  of  improved  obstetrical  practice  is  far  less  commonly  neces- 
sary than  formerly.  The  large  gaping  fistulse,  which  were  once  so  common  and 
which  resulted  from  the  impaction  of  the  foetal  head  against  the  pubic  bones,  and 


Fig.  449. — A  Case  of  Complete  Procidentia  of  Twenty-five  Years'   Duration,   with  severe  ulceration, 
cured  by  hysterectomy,  abdominal  colporrhaphy,  anterior  colporrhaphy,  and  perineorrhaphy. 

occasionally  from  the  improper  use  of  forceps,  arc  now  rarely  to  be  seen.  The 
fistulse,  as  they  occur  at  present,  are  more  apt  to  be  small  sinuses,  and  are  probably 
most  frequently  caused  by  the  accidents  of  severe  pelvic  surgery.  The  methods 
for  repairing  vaginal  fistula;  may  be  divided  into  two  classes:  fii-st,  the  method 
devised  by  Sims — namely,  denudation  and  closure  by  one  row  of  stitches ;  and, 
second,  the  method  of  sei)arating  the  vagina  from  the  bladder  or  rectum,  and 
closing  the  two  rents  separately. 

It  may  be  said,  in  general,  that  the  first  method  is  applicable  to  small  fistuho 
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where  there  is  little  tension,  and  that  the  second  method  Ls  applicable  to  small 
fistulae  and  is  preferable  in  large  fistuljB  where  there  is  considerable  tension. 

Sims's  Method. — The  edges  of  the  fistula  are  denuded  in  an  oval  figure  the 
axis  of  which  corresponds  with  the  axis  of  the  fistulous  rent.  The  denudation 
of  the  vaginal  mucous  membrane  is  made  with  Enmiet's  scissors,  and  is  extended 
a  centimetre  or  more  beyond  the  edge  of  the  fistulous  opening.  In  depth  this 
denudation  is  carried  down  to  the  mucous  membrane  of  the  bladder,  all  the 
membrane  which  lined  the  fistulous  tract  being  thoroughly  removed.  A  single 
row  of  wire  sutures  is  then  intro- 
duced, each  suture  being  carried  out 
well  beyond  the  vaginal  edge  of  the 
wound  and  extending  to  such  a 
depth  that  the  needle  just  misses 
the  mucous  membrane  of  the  blad- 
der. The  wire  sutures  are  then 
twisted  and  cut,  to  be  removed  ui 
about  twelve  days.     (Fig.  450.) 

Method  of  Separating  the  Vagina 

from    the   Bladder.— Manx   modifica-  ^^*^-  -tSO. -Method  of  Denudation  in  Operation 

■'  '   _  for  \  esico-vaginal  Fistula. 

tions  and  variations  of  this  method 

have  been  described,  and  for  a  special  study  of  complicated  cases  the  reader 
is  referred  to  the  last  edition  of  Kelly's  "Operative  G}Tiaecology."  The 
essential  principles  of  the  method  are  as  follows: — 

An  incision,  usually  a  longitudinal  one.  is  made  through  the  vaginal  mucous 
membrane.  The  mucous  membranes  of  the  bladder  and  vagina  are  then  sepa- 
rated the  one  from  the  other,  for  a  distance  of  half  a  centimetre  or  more  from 
the  fistula  on  all  sides.  The  edges  of  the  opening  in  the  bladder  are  then  brought 
into  coaptation  by  a  continuous  mattress  suture  of  chromicized  catgut,  care  being 
taken  not  to  penetrate  the  mucous  membrane  of  the  bladder.  If  this  suture 
is  carried  well  out  from  the  edges  of  the  wound,  these  edges,  when  the  suture  is 
tightened,  will  be  turned  into  the  bladder,  and  in  this  way  the  wound  will  be 
enabled  to  sustain  a  greater  hydraulic  pressure,  as  under  such  pressure  the  edges 
show  a  tendency  to  press  against  each  other.  The  vaginal  membrane  is  next 
approximated  by  interrupted  mattress  sutures,  the  aim  being  to  secure  as  perfect 
coaptation  as  possible. 

After-Treat ment. — The  vaginal  wound  may  be  treated  by  the  usual  method 
of  daih'  irrigations  of  boric-acid  solution.  In  order  to  prevent  the  pressure 
which  is  exerted  on  the  waUs  of  the  bladder  by  the  accumulating  urine,  it  is 
sometimes  customaiy  to  keep  the  patient's  bladder  empty  by  the  use  of  a  self- 
retaining  niblxT  catheter,  or  by  a  male  rublx^r  catheter  kept  in  place  by  means 
of  adhesive  straps.  A  much  better  method  is  to  catheterize  at  frequent  inter- 
vals or  to  have  the  patient,  if  able,  void  her  urine  frequently.  Not  more  than 
four  ounces  of  urine  should  be  allowed  to  collect  in  the  bladder.  For  the  first 
five  or  six  days  the  patient  should  be  waked  at  night  at  regular  intervals. 


SURGICAL  DISEASES  AND  WOUNDS  OF  THE 
MALE  GENITAL  ORGANS. 

By  FRANKLIN  G.  BALCH,  M.D.,  Boston,  Mass. 


I.   ANATOMY. 


The  male  external  genital  organs  consist  of:  I.  The  penis,  through  which 
passes  the  lower  portion  of  the  urethra;  II.  The  scrotum;  III.  The  contents 
of  the  scrotum — testes,  epididymides,  spermatic  cords. 

1.  The  Penis. — The  penis  is  an  approximately  cylindrical  organ,  dependent 
from  the  anterior  aspect  of  the  pubic  symphysis,  and  subserving  the  functions 
of  copulation  and  micturition,  essentially  the  former.  It  consists  of  a  proximal 
extremity,  a  body,  and  a  distal  extremity. 

The  proximal  extremity  is  buried  in  the  depths  of  the  perineum,  where 
it  is  made  fast  to  the  anterior  pubic  wall  by  the  suspensory  ligament  and  the 
crura.  The  suspensoiy  ligament  is  a  sort  of  sling  composed  of  elastic  fibres, 
which  are  attached  above  to  the  anterior  surface  of  the  pubic  bone  and  pass 
into  the  linea  alba.  These  fibres  also  surround  the  corpora  cavernosa  and  the 
corpus  spongiosum,  and  are  continued  downward  to  become  fused  with  the 
perineal  rhaphe.  The  attachments  of  the  corpora  cavernosa  to  the  ischio- 
pubic  rami  on  each  side  are  termed  the  crura. 

The  body  of  the  penis  (Fig.  451),  in  the  flaccid  state,  is  nearly  cylindrical, 
with  an  antero-superior  and  two  postero-lateral  surfaces.  During  erection 
these  surfaces  are  emphasized,  so  that  the  shape  becomes  more  like  a  triangular 
prism  with  rounded  edges.  It  consists  of  the  erectile  organs — the  corpora 
cavernosa,  the  corpus  spongiosum,  the  glans,  and  a  system  of  sheaths. 

The  corpora  cavernosa  are  two  parallel,  fibro-vascular  bodies,  cylindrical 
in  shape,  varying  in  length  from  15  to  21  cm.  according  to  their  degree  of  erec- 
tion, and  occupying  the  antero-superior  portion  of  the  penis.  They  are  attached 
to  the  pubic  rami  by  their  proximal  extremities,  called  the  crura.  They  lie 
in  close  contact,  separated  only  by  a  single  septum,  which  is  pierced  by  many 
openings  to  allow  free  communication  between  their  respective  blood-spaces. 
They  consist  each  of  a  sheath,  or  tunica  albuginea,  enclosing  erectile  tissue. 
From  the  inner  surface  of  the  tunica  albuginea  branch  out  numerous  fibrous 
prolongations,  or  trabeculir,  some  wide  and  thick,  othei"s  narrow  and  thin. 
All  these  fibres,  whatever  their  points  of  origin,  converge  toward  one  another 
and  meet  at  various  angles,  dividing  the  cavity  enclosed  within  the  sheath 
into  a  great  number  of  compartments,  or  blood  spaces.     The  trabeculac,  like 
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the  sheath  from  which  they  arise,  are  composed  of  comiective  tissue  and  elastic 
fibres,  and  their  smaller  bundles  occasionally  possess  well-developed  muscle- 
fibres.  The  blood-spaces  show  marked  irregularity  in  sha^^e  and  dimensions, 
being  broadest  immediately  beneath  the  sheath,  and  largest  in  the  axial  por- 
tion of  the  body.  They  intercommunicate  freely  and  are  lined  with  a  con- 
tinuous layer  of  endothelial  cells.  For  this  reason  they  are  regarded  by  certain 
authors  as  venous  ca\-ities,  much  dilated  and  connected  by  numerous  anastomoses. 

The  corpus  spongiosum  is  a  single, 
cylindrical  body,  12  to  16  cm.  in 
length,  similar  in  structure  to  the 
corpora  cavernosa,  but  with  a  thin- 
ner sheath  and  smaller  blood- 
spaces.  It  is  placed  in  the  median 
line  at  the  junction  of  the  two 
postero-lateml  surfaces  of  the  penis, 
and  presents  for  consideration  the 
bulb,  the  middle  portion,  and  the 
glans. 

The  bulb  is  a  proximal,  pear- 
shaped  enlargement  with  a  base 
pointing  backward  and  dowTiward. 

The  middle  portion  occupies  the 
gutter  beneath  and  between  the 
corpora  cavernosa.  It  is  cylindri- 
cal, vamng  from  10  to  18  mm.  in 
diameter,  according  to  its  state  of  flaccidity  or  erection,  and  is  traversed  from 
behind  forward  by  a  canal,  the  urethra,  which  follows  closely  the  axial  line,  but 
lies  nearer  the  superior  than  the  inferior  surface. 

The  glans  is  a  distal,  conoidal  enlargement,  with  an  aj^ex  directed  fonvard 
and  cleft  by  a  vertical  slit,  6  tc  8  mm.  long,  called  the  external  urinar}^  meatus, 
which  is  the  distal  termination  of  the  urethra.  This  enlargement  takes  place 
chiefly  above  the  urethra,  so  that  the  glans  forms  a  sort  of  butt  against  whose 
base  come  the  cori3ora  cavernosa  like  two  catamarans.  This  base  is  oblique 
from  above  downward,  being  bevelled  off  at  the  expense  of  the  inferior  surface. 

A  system  of  sheaths  encloses  the  erectile  parts  of  the  penis.  It  comprises  skin, 
dartos,  a  cellular  layer,  and  an  elastic  layer.  The  skin  is  continuous  with  that  of 
the  adjacent  parts,  and  forms  on  the  inferior  surface  of  the  penis  a  median  rhaphe. 
The  dartos  is  a  layer  of  smooth  muscle  fibres,  mostly  longitudinal,  some  oblique 
or  transverse,  and  crossing  the  others  at  many  angles.  In  the  distal  third 
of  the  penis  the  dartos,  by  its  interlacing,  has  a  plexiform  character.  L'nder 
the  influence  of  cold  its  fibres  contract  and,  by  pressure  on  the  erectile  oi^ans, 
reduce  the  calibre  of  the  penis.  During  the  sexual  orgasm  they  compress 
the  superficial  veins,  and,  by  favoring  venous  stasis,  assist  in  erection.  The 
cellular  layer  is  composed  of  loose  tissue,  very  rich  in  elastic  fibres;  and  the 
ela.«5tic  layer,  also  called  the  "fascia  penis,"  closely  invests  the  erectile  organs. 


tiG.  451. — Anatomical  Cross  Section  of  the  Penis, 
showing  the  following  parts: — skin,  suf)erficial  dorsal 
vessels,  sheath,  deep  vessels  and  nerves,  tunica  albu- 
ginea.  corp>ora  cavernosa  with  vessels,  and  the  corpus 
s{X)ngiosum  urethrse. 
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whose  proper  sheath  it  forms.  Over  it  the  dartos  and  skin  glide  during  their 
excursions.  Along  the  median  rhaphe  of  the  penis  the  elastic  layer  is  united 
at  once  to  the  skin  and  to  the  corpus  spongiosum.  Proximally,  it  is  continuous 
with  the  suspensory  ligament  and  with  the  superficial  perineal  fascia.  Dis- 
tally,  it  is  attached  to  the  base  of  the  glans.  The  distal  extremity  of  the  penis 
is  formed  by  the  glans,  already  described,  and  its  envelope,  the  prepuce. 

The  glans  has  a  diameter  at  the  base  greater  than  that  of  the  body  of  the 
penis,  and  thus  forms  a  circular  projecting  rim  or  shoulder,  called  the  corona 
glandis.  This  projection,  which  is  more  prominent  on  the  antero-superior 
than  on  the  postero-lateral  surfaces,  is  bounded  proximally  by  a  circular  fur- 
row, called  the  balano-preputial  groove.  The  portion  of  the  penis  occupied 
by  this  groove  is  distinctly  narrowed,  and  is,  therefore,  known  as  the  neck. 
The  surface  of  the  glans  is  smooth :  on  its  inferior  aspect  is  a  median  longitudinal 
groove,  beginning  behind  the  external  urinary  meatus  and  extending  back  to 
the  balano-preputial  groove,  into  which  is  inserted  the  frenum,  or  distal  extremity 
of  the  median  rhaphe  of  the  penis.  On  either  side  of  the  frenum  is  a  small  fossa. 
The  erectile  tissue  of  the  glans  lies  above  and  beside  the  urethra,  being  absent 
below  it.  The  blood-spaces  are  larger  than  those  in  the  bulb  and  middle  por- 
tion of  the  corpus  spongiosum. 

The  prepuce,  or  foreskin,  is  a  loose  cuff  which  envelopes  the  glans;  it  is  formed 
by  a  reduplication  of  the  sheaths  investing  the  body  of  the  penis.  The  inner- 
most, or  elastic,  layer  does  not  enter  into  its  composition.  The  others,  on 
reaching  the  balano-preputial  groove,  double  on  themselves  to  form  a  dependent 
fold,  whose  layers,  in  a  cross  section  from  without  inward,  are  skin,  dartos, 
cellular  layer,  cellular  layer,  dartos,  skin.  The  innermost  layer  of  skin  is 
thus  brought  into  contact  with  the  surface  of  the  glans,  and  these  two  apposed 
surfaces  assume  the  characteristics  of  mucous  membrane,  being  without  sweat- 
glands  or  hairs,  but  possessing  a  large  number  of  highly  sensitive  papillae.  There 
are  also  numerous  rudimentary  sebaceous  glands,  known  as  Tyson's  glands,  lo- 
cated in  the  depths  of  the  preputial  cavity,  in  the  balano-preputial  groove,  upon 
the  corona  glandis,  and  in  the  fossa?  on  either  side  of  the  frenum.  The  prepuce 
varies  greatly  in  length  in  different  persons.  In  infancy  it  extends  beyond 
the  glans,  to  which  it  forms  a  sort  of  vestibule ;  and  occasionally  this  condition 
persists  in  adult  life.  Usually,  however,  it  retracts  after  puberty  so  as  to  cover 
not  more  than  two-thirds  of  the  glans;  and  it  may  shrink  to  a  narrow  collar, 
leaving  the  entire  glans  permanently  exposed.  Normally  the  orifice  of  the 
prepuce  is  large  enough  to  allow  its  retraction  over  the  corona,  thus  providing 
for  the  elongation  of  the  penis  during  erection  and  permitting  the  exposure 
of  the  glans  at  coitus.  At  times,  however,  the  insufficient  diameter  of  the 
preputial  orifice  results  in  the  permanent  imprisonment  of  the  glans  in  the 
preputial  cavity,  a  condition  to  which  is  given  the  name  of  phimosis.  Retrac- 
tion of  the  foreskin  may  also  be  hindered  by  shortness  of  the  frenum,  whose 
length  is  very  variable.  Usually  it  is  inserted  8  to  10  mm.  behind  the  meatus, 
but  sometimes  it  reaches  to  the  edge  of  the  meatus,  thereby  interfering  with 
the  movements  of  the  prepuce  and  rendering  erection  painful. 
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The  penis,  as  thus  described,  is  suppUed  -mth.  blood-vessels,  lymphatics, 
and  nerves. 

Arteries  of  the  Penis. — The  arteries  of  the  penis  are  di\'ided  into  two  groups: 
(1)  the  arteries  which  supply  the  various  layers  of  the  sheaths  of  the  penis;  (2) 
the  arteries  which  supply  the  erectile  parts. 

(1)  The  arteries  of  the  sheaths  of  the  penis  are:  the  superficial  external 
pudic  branch  of  the  femoral;  the  superficial  perineal  and  the  dorsal  artery  of 
the  penis,  branches  of  the  internal  pudic. 
The  dorsal  artery  of  the  penis  arises 
from  the  internal  pudic.  It  passes  up- 
ward between  the  crus  and  the  pubic 
symphysis,  and,  after  piercing  the  sus- 
pensory ligament,  passes  for\N-ard  over 
the  dorsum  of  the  penis  to  the  glans; 
here  it  di\-ides  into  two  branches  which 
supply  the  foreskin  and  the  glans.  The 
aLTtery  is  placed  parallel  to  the  dorsal 
vein  and  the  corresponding  arter}-  of 
the  opposite  side.  It  supplies  the  skin 
and  the  fibrous  sheaths  of  the  corpora 
cavernosa,  sending  branches  inward  to 
anastomose  with  the  arter}'  of  the  cor- 
pus cavemosum. 

(2)  The  arteries  which  supply  the 
erectile  parts  all  arise  from  the  internal 
pudic.  Those  which  go  to  the  corpus 
spongiosum  have  a  threefold  distribution. 
Branches  of  the  transverse  perineal 
supply  the  bulb.  The  middle  portion  of 
the  corpus  spongiosum  is  also  supplied 
by  the  transverse  perineal,  and  by  the 
dorsal  arten,^  of  the  penis.  The  third,  terminal,  or  glandular  portion  of  the  cor- 
pus spongiosum  is  supplied  by  branches  of  the  doi-sal  arteiy  of  the  penis. 

The  corpora  cavernosa  are  supplied  by  two  arteries  of  the  same  name,  ter- 
minal branches  of  the  internal  pudic.  They  arise  between  the  crus  penis  and 
the  ramus  of  the  os  pubis,  and  give  off  recurrent  branches  to  the  crura.  The 
artery  enters  the  corpora  cavernosa  near  the  upper  border  of  the  median  septum, 
where  the  two  homologous  arteries  are  close  together.  They  gradually  separate, 
one  from  the  other,  to  gain  the  centre  of  the  body,  after  which  they  maintain 
their  axial  relation  to  the  end.  The  two  arteries  are  closely  connected  by 
anastomoses.  Finally,  at  the  anterior  extremity  of  the  corpora  cavernosa, 
the  two  arteries  unite  to  fomi  one  arch.  The  corpora  cavernosa  also  receive  a 
few  small  branches  from  the  doi-sal  arter}'  of  the  penis. 

Veins  of  the  Penis. — ^The  veins  of  the  penis  (Fig.  452)  are  arranged  in 
two  plexuses,  a  superficial,  and  a  deep. 
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Fig.  452.  —  Circulation  of  the  Foreskin. 
(Drawn  from  life.)  Tlie  blood-vessels  of  the 
prepuce  are  shown  passing  around  from  above 
downward  and  forward. 
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The  superficial  veins  take  their  origin  from  the  sheaths  of  the  penis,  trav- 
eUing  in  the  subcutaneous  tissue,  and  ending  in  the  superficial  dorsal  vein,  which, 
in  its  turn,  empties  into  the  internal  saphenous  of  either  the  right  or  the  left 
side. 

The  deep  veins  come  from  the  erectile  organs,  and,  passing  between  these 
organs  and  the  fascia  penis,  empty,  for  the  most  part,  into  the  deep  dorsal 
vein,  one  of  the  principal  affluents  of  the  plexus  of  Santorini  (prostatic) .  Those 
which  do  not  go  into  the  dorsal  vein  enter  directly  into  the  prostatic  plexus 
or  the  internal  saphenous  vein.  Although  separated,  one  from  the  other,  by 
the  fascia  penis,  the  two  venous  systems  communicate  freely  with  each  other 
behind  the  glans.     Valves  are  present  in  both  systems  of  veins. 

Lymphatics  of  the  Penis. — The  lymphatics  of  the  penis  are  divided,  like 
the  veins,  into  a  superficial  and  a  deep  system. 

The  superficial  lymphatics  come  from  the  skin.  They  form  two  principal 
plexuses,  one  upon  the  prepuce,  the  other  on  the  median  rhaphe.  From  the 
preputial  plexus  escape  a  certain  number  of  small  trunks,  which  unite  into  a 
common  superficial  dorsal  trunk,  which  follows  the  course  of  the  superficial 
dorsal  vein.  At  the  root  of  the'  penis  it  bifurcates  to  empty  into  the  lymph 
nodes  of  the  groin.  The  lymphatic  plexus  in  the  median  rhaphe  gives  off  eight 
or  ten  branches  which  cross  the  sides  of  the  penis  to  gain  its  posterior  surface, 
where  some  enter  the  superficial  dorsal  lymph  trunks,  while  others  preserve 
their  independence  and  enter  separately  into  the  highest  inguinal  lymph  nodes. 
The  dorsal  trunk  is  often  double,  in  which  case  the  canals  may  cross  and  empty 
into  the  nodes  of  the  opposite  side.- 

The  deep  lymphatics  take  their  origin  upon  the  glans,  where  they  form  a 
double  plexus — a  superficial,  situated  in  the  mucosa,  and  a  deep  plexus  be- 
neath it.  These  plexuses  communicate  freely  about  the  meatus  with  the  lymph 
vessels  from  the  urethra.  Behind  the  corona  glandis  they  are  also  connected 
with  the  lymphatics  of  the  mucous  layer  of  the  prepuce,  which  communicates, 
in  its  turn,  with  the  lymphatics  of  the  skin.  The  submucous  lymphatics  anasto- 
mose with  those  of  the  fossae  around  the  frenum.  The  efferent  trunks  of  these 
plexuses  travel  upward  and  backward,  following  the  balano-preputial  groove, 
thus  forming  a  sort  of  collar  around  the  corona.  Upon  the  dorsum  the  deep 
lymphatics  unite  into  a  single  common  stream  which  accompanies  the  deep 
vein  backward,  where  it  bifurcates  to  empty  into  the  big  lymph  nodes.  The 
deep  dorsal  stream  may  not  bifurcate,  but  may  empty  into  the  inguinal 
lymph  nodes  on  either  side.  The  deep  trunks,  like  the  superficial,  may  also 
be  double,  and  the  channels,  crossing,  may  empty  into  the  nodes  of  the  oppo- 
site side. 

Nerves  of  the  Penis. — The  coverings  of  the  penis,  including  the  double  la}-er 
of  mucous  membrane  which  covers  the  balano-preputial  cavity,  receive  their 
nerves  from  a  branch  of  the  gcnito-crural  (lumbar  plexus),  also  from  branclu>s 
of  the  internal  pudic  nerve  (sacral  plexus).  These  nerves  are  distributed  both 
to  the  skin  and  to  the  daitos.  The  erectile  organs  are  rich  in  nerves  which  are 
both  sensory  and  motor.     They  arise  from  two  sources:    (1)  the  lymphatic 
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plexus  of  the  sympathetic  system,  and  (2)  the  superficial  perineal  nerves,  two 
branches  of  the  internal  pudic,  connected  with  the  cerebro-spinal  system. 

2.  The  Scrotum. — The  scrotum  is  a  closed  pouch  or  bag  dependent  from 
the  perineum  posteriorly  to  the  penis,  and  serving  to  contain  and  protect  the 
testes,  epididymides,  and  part  of  the  spermatic  cords.  It  varies  in  size  in 
different  individuals,  and  according  to  its  state  of  contraction  or  relaxation. 
It  is  composed  of  two  layers  of  tissue — the  skin  and  the  dartos.  The  skin  is 
continuous  with  that  of  the  adjacent  parts,  and  is  provided  with  sjDarse  hairs 
and  numerous  sebaceous  and  sweat  glands.  In  the  median  line  it  forms  a 
rhaphe,  continuous  anteriorly  with  the  rhaphe  of  the  penis  and  posteriorly 
with  that  of  the  perineum.  The  dartos  is  continuous  with  the  dartos  of  the 
penis  and  the  two  are  identical  in  structure,  but  that  of  the  scrotum  is  more 
highly  developed.  Normally  its  muscle  fibres  are  in  a  state  of  tonic  contrac- 
tion, causing  the  scrotum  to  act  as  an  efficient  support  to  its  contained  organs 
and  throwing  the  skin  into  characteristic  rugae  or  folds,  fnder  the  influence  of 
cold  this  contraction  increases,  and  during  sexual  excitement  it  promotes  con- 
gestion of  the  parts.  Under  the  influence  of  warmth  or  debility,  the  dartos 
relaxes,  allowing  the  testes  to  descend  and  hang  lower  down  between  the  thighs. 
When  this  condition — popularly  known  as  "sv\ing-bag" — is  persistent  or  ex- 
treme, it  may  give  rise  to  pain  from  the  weight  and  dragging  of  the  unsupported 
organs.  In  the  median  line,  corresponding  with  the  cutaneous  rhaphe,  the 
dartos  sends  in  a  thin  septum  which  di\'ides  the  scrotal  ca\'ity  into  two  lateral 
compartments. 

The  vascular,  lymphatic,  and  nerve  supplies  of  the  scrotum  are  as  follows: 

Arteries  of  the  Scrotum. — These  are  all  bilateral  and  they  anastomose  ter- 
minally. They  are:  the  superficial  pudic  branch  of  the  femoral;  the  deep 
external  pudic  branch  of  the  femoral;  the  superficial  perineal  branch  of  the 
internal  pudic. 

Veins  of  the  Scrotum. — These  veins,  which  correspond  to  the  above-named 
arteries,  are  the  following:  the  superficial  external  pudic,  emptying  into  the 
internal  .saphenous  vein  at  the  saphenous  opening;  the  deep  external  pudic, 
emptying  into  the  femoral:  the  superfcial  perineal,  empt}nng  into  the  internal 
pudic. 

Lymphatics  of  the  Scrotum. — The  lymphatics  of  the  scrotum  pass  obliquely 
upward  and  outward  into  the  groins,  and  terminate  on  each  side  in  the  group 
of  superficial  lymph  nodes  which  are  placed  just  above  Poupart's  ligament. 

Nerves  of  the  Scrotum. — These  ner\'es,  which  occupy  symmetrical  positions 
on  both  sides  of  the  scrotum  and  intercommunicate  at  different  points,  are  the 
following:  The  ilio-inguinal,  from  the  fii"st  lumbar  nervT  through  the  lumbar 
plexus;  the  superficial  perineal  nerves,  cutaneous  branches  from  the  internal 
pudic  nerve  of  the  sacral  plexus;  the  inferior  pudendal,  a  cutaneous  branch  from 
the  small  sciatic  nerve  of  the  sacral  plexus. 

Contained  within  the  scrotum  are  the  remaining  male  external  genital 
organs,  next  to  be  described. 

3.  The  Testes. — The  testes  are  two  ovoid  glandular  organs,  situated  one 
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in  each  of  the  scrotal  compartments,  whose  function  is  to  secrete  the  sperma- 
tozoa. Their  size  varies  in  different  individuals,  the  length  of  the  greatest  axis 
averaging  about  4  or  5  cm.  The  left  testis  is  usually  slightly  larger  than  the 
right.  Each  consists  of  the  tunica  albuginea,  the  tunica  vasculosa,  the  paren- 
chyma, the  spermatozoa,  and  the  hydatids  of  Morgagni. 

Tunica  Albuginea. — ^The  tunica  albuginea  is  a  tough,  membranous  capsule 
composed  of  dense  fibrous  connective  tissue.  In  the  upper,  posterior  portion 
of  the  testis,  this  capsule  is  thickened  into  a  ridge,  called  the  mediastinum  testis 
or  corpus  Highmori,  which  projects  inward  and  from  which  radiate  numerous 
trabeculse  and  septa,  dividing  the  gland  substance  into  pyramidal  lobules. 

Tunica  Vasculosa. — Lining  the  tunica  albuginea,  and  reflected  over  the 
septa  just  described,  is  the  tunica  vasculosa,  which  carries  the  capillary  blood 
supply  to  the  lobules. 

Parenchyma. — The  parenchyma  or  glandular  secreting  tissue,  contained 
within  this  vascular  tunic,  is  composed  of  a  series  of  seminiferous  tubules,  which 
are  divided  into  convoluted  tubules,  straight  tubules,  and  the  rete  testis. 

The  Convoluted  Tubules. — The  convoluted  tubules  are  round,  vermiform 
tubes,  each  about  140  microns  in  diameter,  proceeding  inward  with  many 
turns  in  a  serpentine  plexus  from  the  periphery  of  the  gland  toward  the  medi- 
astinum testis,  and  on  the  way  progressively  uniting  with  one  another  at  acute 
angles.  It  is  the  disentangling  of  these  tubules  which  produces  the  character- 
istic "threading  out"  of  the  testis,  seen  at  autopsy.  The  wall  of  each  tubule 
is  composed  of  connective  tissue  overlaid  by  a  thin  elastic  membrane,  and  is 
lined  with  stratified  secreting  epithelium  of  three  layers.  The  first  layer  con- 
sists of  two  kinds  of  cells,  viz.,  the  cells  of  Sertoli,  which  are  not  concerned 
in  spermatogenesis ;  and  the  spermatogonia,  which  produce  spermatozoa  by  the 
following  cycle: — Each  spermatogonium  divides  by  mitosis  into  spermato- 
cytes, which  form  the  second  layer.  The  spermatocytes  of  this  layer  in  turn 
divide  twice,  each  producing  four  spermatids,  which  form  the  third  layer. 
Finally,  in  this  third  layer  the  spermatids  develop  into  spermatozoa  and  are  cast 
off  into  the  lumen  of  the  tubule. 

The  Straight  Tubules. — As  the  convoluted  tubules,  in  diminishing  numbtn-s, 
approach  the  mediastinum  testis,  they  become  straight  and  are  reduced  in  cali- 
bre to  20  or  25  microns.  These  straight  tubules  consist  of  a  basement  mem- 
brane lined  with  a  single  layer  of  low  columnar  epithelium.  They  enter  the 
mediastinum  testis  and  in  its  substance  form  the  rete  testis. 

Rete  Testis. — The  rete  testis  is  a  network  of  excretory  ducts,  some  small, 
some  as  large  as  180  microns  in  diameter,  lined  with  a  single  layer  of  cuboidal 
or  flat  epithelial  cells. 

The  Spermatozoa. — The  spermatozoa,  the  final  product  of  the  secretory  ac- 
tivity of  the  gland,  are  highly  motile,  jjin-shaped,  pollywog-like  bodies,  averaging 
about  70  microns  in  length.  Each  consists  of  a  head  and  a  tail.  The  head 
is  developed  from  the  nucleus  of  the  antecedent  spermatid.  It  is  iiyriforin 
in  shape,  with  ap(>x  directed  forward,  and  about  5  microns  long  and  2  or  3 
microns  broad.    The  tail  is  developed  from  the  protoplasm  of  the  antecedent 
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spemiatid,  and  contains  as  its  core  a  slender  filament,  the  axial  fibre,  derived 
from  the  centrosome  of  the  antecedent  spermatid.  The  tail  is  1  micron  or 
less  in  diameter  and  about  65  microns  long,  and  is  di\'ided  into  three  pieces 
— the  middle  piece,  the  main  piece,  and  the  end  piece.  The  middle  piece,  the 
section  next  the  head,  is  about  5  microns  long.  The  main  piece  is  50  microns 
long  and  grows  progressively  slender.  The  end  piece,  or  terminal  projection 
of  the  axial  fibre,  is  10  microns  long.  To  the  ciliarj-  movement  of  the  tail  is 
due  the  motility  of  the  spermatozoon,  which  is  thus  enabled,  when  deposited 
in  the  female  generative  tract  by  the  act  of  coitus,  to  penetrate  and  unite  with 
the  ovum  and  thus  consummate  the  function  of  impregnation. 

Hydatids  of  Morgagni. — Connected  ^ith  the  upper  pole  of  the  testis  by 
short  pedicles  may  be  one  or  more  hydatids  of  Morgagni — solid  lobular  bodies 
composed  of  highly  vascular  connective  tissue  and  covered  with  ciliated  colum- 
nar epithelium.  In  the  pedicle  is  a  duct  lined  with  similar  cells.  These  hyda- 
tids are  generally  believed  to  be  remains  of  the  anterior  ]X)rtion  of  the  embrj'onic 
Muellerian  duct. 

Blood  Supply  of  the  Testis. — The  testis  receives  its  blood  supply  through 
the  spermatic  artery,  a  branch  of  the  aorta.  The  venous  return  is  through 
the  pampiniform  plexus,  a  series  of  veins  which  pass  out  and  up  from  the  pos- 
terior portion  of  the  testis  and  later  unite  into  the  spermatic  vein,  which  on  the 
right  side  empties  into  the  inferior  vena  cava,  on  the  left  into  the  left  renal  vein. 

Lymphatics  and  Nerves  of  the  Testis. — The  lymphatics  arise  from  a  plexus 
in  the  tunica  vasculosa  and  terminate  in  the  lumbar  lymph  nodes.  The  nerves, 
from  the  renal,  aortic,  and  hypogastric  plexuses  of  the  sympathetic  system, 
form  the  spermatic  plexus,  by  which  the  testis  is  supplied,  although  the  exact 
manner  of  its  terminal  innervation  is  not  definitely  detennined. 

4.  The  Epididjnnides. — The  epididymis  is  an  elongated  body  lying  along 
the  upper  and  posterior  portion  of  each  testis  and  fomiing  part  of  its  excretory 
mechanism.  Each  epididymis  is  made  up  as  follows: — From  the  rete  testis, 
through  the  tunica  albuginea,  finally  emerge  about  fifteen  ducts,  called  ductuli 
efferentes  or  vasa  eflferentia,  whose  walls  are  formed  of  fibrous  tissue  and  smooth 
muscle  fibres,  and  which  are  lined  in  some  places  with  a  single  layer  of  ciliated 
columnar  cells,  in  others  with  a  stratified  epithelium  of  non-ciliated  cuboidal 
cells.  These  ducts  go  through  a  further  series  of  convolutions,  which  consti- 
tute the  globus  major. 

The  Globus  Major. — The  globus  major,  or  head  of  the  epididymis,  is  an  ob- 
long enlargement  of  the  epidid\Tnis  situated  just  behind  the  upper  pole  of  the 
testis.  Near  its  lower  portion  the  ductuli  efferentes  unite  into  a  single  tube, 
the  ductus  epididymidis,  whose  wall  consists  of  a  layer  of  circularly  disposed 
smooth  muscle  fibres  overlaid  by  a  basement  membrane,  and  which  is  fined 
with  a  stratified,  ciliated  epithelium.  This  duct,  which  is  about  20  feet  in  length, 
now  passes  through  a  complicated  series  of  convolutions,  forming  the  body 
of  the  epididymis  and  the  globus  minor. 

The  Body  of  the  Epididymis. — This  is  an  enlongated  cylindrical  structure, 
extending  along  the  entire  posterior  border  of  the  testis  and  the  globus  minor. 
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The  Globus  Minor. — The  globus  minor,  or  tail  of  the  epididymis,  is  a  second 
and  smaller  enlargement  of  the  epididymis,  situated  below  and  posterior  to 
the  lower  pole  of  the  testis. 

The  Dudulus  Aberrans. — The  ductulus  aberrans,  or  vas  aberrans  of  Haller, 
is  given  off  from  the  ductus  epididymidis  near  its  termination  in  the  globus  minor. 
It  is  a  diverticulum  or  blind  tubule  with  walls  of  vascular  connective  tissue 
lined  with  ciliated  columnar  or  cuboid  epithelium. 

The  Paradidymis. — The  paradidymis,  or  organ  of  Giraldes,  is  connected  with 
the  vas  aberrans,  and  the  two  are  identical  in  structure.  Both  the  paradidy- 
mis and  the  vas  aberrans  are  functionless  remains  of  the  foetal  mesonephron, 
or  main  portion  of  the  Wolffian  body. 

The  Appendix  Epididymidis. — The  appendix  epididymidis  is  also  occasion- 
ally connected  with  the  epididymis.  It  is  a  vesicle  lined  with  cuboid  epi- 
thelium and  contains  a  clear  fluid  like  that  found  in  the  hydatids  of  Morgagni, 
It  is  probably  a  remnant  of  the  Muellerian  duct. 

The  epididymis  and  its  appendages  have  the  same  vascular,  lymphatic, 
and  nerve  supply  as  the  testis. 

6.  The  Spermatic  Cords. — These  are  two  funicular  structures,  each  about 
1.5  cm.  in  diameter,  by  which  the  testes  and  epididymides  are  suspended  in  the 
scrotum.  The  left  cord  is  somewhat  longer  than  the  right,  so  that  the  left 
testis  hangs  the  lower.  Each  cord  is  an  aggregate  of  several  components, 
namely,  the  vas  deferens,  the  spermatic  artery,  the  artery  of  the  vas  deferens, 
the  pampiniform  plexus  of  veins,  the  lymphatics,  and  the  spermatic  plexus 
of  nerves. 

The  Vas  Deferens. — The  vas  deferens,  the  terminal  excretory  duct  of  the 
testis,  is  continuous  with  the  ductus  epididymidis  at  the  lower  portion  of  the 
globus  minor.  It  is  about  two  feet  long  and  2  mm.  in  diameter,  and  consists, 
from  without  inward,  of  the  following  layers:  a  fibro-elastic  adventitia;  a  longi- 
tudinal layer  of  smooth  muscle;  a  circular  layer  of  smooth  muscle;  a  sub- 
mucosa  containing  smooth  muscle;  a  tunica  propria  of  connective  tissue; 
and  a  mucosa  of  two  layers  of  columnar  epithelium.  It  will  be  seen  that  the 
walls  are  relatively  very  thick  and  the  lumen  of  the  duct  very  small. 

The  Spermatic  Artery. — The  spermatic  artery  is  given  off  from  the  aorta. 

The  Artery  of  the  Vas  Deferens. — This  artery,  which  is  a  branch  of  the  superior 
vesical,  lies  close  upon  the  vas  deferens  and  supplies  it. 

The  Pampiniform  Plexus  of  Veins. — The  individual  vessels  which  enter  into 
the  composition  of  this  plexus  eventually  unite  to  form  the  spermatic  vein. 

The  lymphatics  are  the  same  as  those  of  the  testis. 

The  Nerves. — The  nerve  supply  is  furnished  by  the  spermatic  plexus  of  nerves. 

All  the  elements  enumerated  above  are  bound  together  by  areolar  tissue 
into  a  single  structure — the  sp(M-matic  cord.  Leaving  the  scrotum  at  the  ex- 
ternal inguinal  ring,  the  cord  passes  through  the  inguinal  canal  to  the  internal 
inguinal  ring,  where  its  components  diverge  subperitoneally.  The  veins  and 
lymphatics  go  to  their  respective  destinations,  the  arteries  and  nerves  to  their 
trunks  of  origin.     The  vas  deferens  hooks  around  the  outer  side  of  the  deep 
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epigastric  vessels  near  their  point  of  origin,  crosses  the  internal  iliac  vessels,  and 
dips  down  into  the  pelvis  to  the  base  of  the  bladder,  crossing  the  obliterated 
hypogastric  arter}',  but  passing  between  the  ureter  and  the  posterior  bladder 
wall.  Here  it  becomes  first  sacculated,  then  narrowed,  and  finally  unites  with 
the  duct  of  the  seminal  vesicle  on  the  corresponding  side. 

In  early  foetal  life,  the  testes  and  epididymides,  which  are  developed  re- 
spectively from  the  embrj'onic  genital  folds  and  Wolffian  bodies,  lie  below  the 
kidneys  in  the  retroperitoneal  space.  Attached  to  the  lower  pole  of  each  testis 
is  a  fibrous  cord,  containing  also  some  muscle  tissue,  which  passes  down  through 
the  inguinal  canal  to  be  inserted  into  the  base  of  the  scrotum.  This  cord,  which 
is  called  the  gubemaculum  testis,  receives  accessor}-  fibres  from  Scarpa's  triangle, 
from  the  perineum,  and  from  the  root  of  the  penis.  Toward  the  end  of  foe- 
tal life,  testis  and  epididymis  begin  to  descend  through  the  inguinal  canal, 
whether  merely  guided  by  the  gubemaculum  or  aided  by  its  actual  contraction 
is  not  definitely  knowTi.  As  they  pass  through  the  canal,  the  sj^ennatic  cord 
is  for  the  first  time  formed  behind  them;  and  testis,  epididymis,  and  cord  in 
their  progress  become  invested  with  a  series  of  coverings  derived  from  the 
tissue  layers  through  or  past  which  they  go.  The  process  of  descent  is  nor- 
mally complete  at  or  shortly  after  birth.  The  above-mentioned  system  of 
coverings  will  now  be  described  as  found  in  the  adult,  with  reference  to  their 
foetal  sources  of  origin. 

6.  The  Coverings  of  the  Testis,  Epididymis,  and  Spermatic  Cord. — 
The  Tunica  Vaginalis. — The  tunica  vaginalis  is  a  layer  of  serous  tissue  imme- 
diately covering  the  tunica  albuginea.  It  passes  from  the  surface  of  the  testis 
over  a  great  part  of  the  epididymis  and  the  lower  portion  of  the  cord,  then  is 
reflected  on  itself  so  as  to  form  a  closed  sac,  or  potential  ca\-ity,  like  the  jDeri- 
cardium,  whose  parietal  and  visceral  surfaces,  normally  in  contact,  are  covered 
by  a  laj'er  of  endothelial  cells.  It  is  derived  from  the  processus  vaginalis,  a 
pouch  of  peritoneum  which  precedes  the  testis  in  its  course  down  the  inguinal 
canal.  At  first  its  cavity  communicates  with  the  peritoneum,  but  later  the  upper 
portion  of  the  pouch  becomes  obliterated,  leaving  only  a  short  funicular  por- 
tion or  neck  of  the  tunic  surrounding  the  cord  just  above  the  testis. 

The  InfundibuUform  Fascia. — The  infundibuliform  fascia  is  a  complete 
pouch  of  thin  fibrous  tissue  containing  testis,  epididymis,  and  cord,  and  is 
continuous  at  the  internal  inguinal  ring  with  the  trans vei"salis  fascia  from 
which  it  is  derived.  Over  the  testis  it  lies  next  and  external  to  the  tunica 
vaginalis. 

The  Cremaster  Muscle. — This  is  a  thin  layer  of  striated  muscle-fibres,  derived 
usually  from  the  lower  border  of  the  internal  oblique,  disposed  in  a  series  of  de- 
pendent loops  over  the  cord  as  far  down  as  the  testis,  and  united  by  a  tenuous 
areolar  tissue,  thus  together  forming  the  cremasteric  fascia.  The  cremaster  exerts 
a  reflex  and  sometimes  a  voluntarv'  action  in  drawing  up  the  testis  closer  to  the 
perineum,  and  must  probably  be  regarded  as  the  remnant  of  a  once  important 
mechanism,  capable  of  protecting  the  testis  and  at  the  same  time  endowing  it 
with  the  power  to  retract. 
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The  Intercolumnar  Fascia  is  a  thin  fibrous  sac  which  completely  encloses  the 
testis,  the  epididymis,  and  the  lower  portion  of  the  cord  as  far  as  the  external 
inguinal  ring,  where  it  is  continuous  with  the  intercolumnar  fibres  of  the  apo- 
neurosis of  the  external  oblique,  from  which  it  is  derived.  Over  the  testis  it 
lies  next  external  to  the  infundibuliform  fascia. 

The  Areolar  Layer  is  a  layer  of  loose  tissue  which  overlies  the  intercolumnar 
fascia  and  in  the  scrotum  serves  to  separate  it  from  the  dartos.  In  its  meshes 
may  be  found  the  atrophic  remnant  of  the  gubernaculum,  which  still  acts  to 
moor  the  testis  to  the  bottom  of  the  scrotum. 

This  system  of  coverings  receives  its  blood  supply  through  the  cremasteric 
artery,  a  branch  which  is  given  off  from  the  deep  epigastric  at  the  inner  margin 
of  the  internal  inguinal  ring  and  accompanies  the  cord  through  the  inguinal 
canal.  The  veins  and  lymphatics  of  the  coverings  are  tributary  to  those  of  the 
testis  and  the  epididymis.  The  motor  nerve  supply  of  the  cremaster  muscle 
is  from  the  lumbar  plexus  through  the  genital  branch  of  the  genito-crural  nerve, 
which  also  accompanies  the  cord.  The  ilio-inguinal  nerve  likewise  passes 
through  the  canal,  but  leaves  the  cord  at  the  external  inguinal  ring. 

It  remains  to  describe  some  structures  not  strictly  of  the  male  external 
genital  organs,  but  so  closely  connected  with  them  in  function  that  their  con- 
sideration belongs  with  this  subject. 

7.  The  Seminal  Vesicles. — The  seminal  vesicles  are  two  lobulated,  sac- 
cular structures,  each  about  6  cm.  in  length,  placed  on  the  posterior  surface 
of  the  bladder,  near  its  base,  and  lying  between  that  organ  and  the  rectum. 
They  serve  as  repositories  for  the  seminal  fluid  containing  the  spermatozoa, 
to  which  they  probably  add  a  secretion  of  their  own.  Histologically  they  are 
identical  in  structure  with  the  terminal  portion  of  the  vasa  deferentia,  which 
lie  just  internal  to  them  on  either  side.  Each  vesicle  has  a  duct  which  unites, 
near  the  base  of  the  postate  gland,  with  the  corresponding  vas  to  form  the  ejac- 
ulatory  duct. 

8.  The  Ejaculatory  Ducts. — ^The  ejaculatoiy  ducts  are  two  tubes  passing 
on  each  side  from  their  point  of  origin  through  the  substance  of  the  prostate 
to  empty  into  the  urethra.  Each  is  about  2  cm.  in  length  and  is  composed  of 
a  vascular  adventitia,  a  longitudinal  layer  of  smooth  muscle  fibres,  a  circular 
layer  of  smooth  muscle  fibres,  a  basement  membrane,  and  a  single  layer  of 
columnar  epithelium. 

9.  Cowper's  Glands. — Cowper's  glands  are  two  round,  lobulated,  com- 
pound tubular  glands,  each  about  8  mm.  in  diameter.  They  are  placed  imme- 
diately behind  the  bulb  of  the  corpus  spongiosum,  between  the  layci-s  of  the 
deep  perineal  fascia,  on  each  side  of  the  urethra,  into  which  their  ducts  open. 
The  mucous  membrane  of  these  ducts  consists  of  several  layers  of  cuboidal 
epithelium,  but  the  gland  tubules  are  lined  with  a  single  layer  of  columnar  cells. 

10.  The  Urethra. — The  urethra  is  the  terminal  excretory  duct  of  both  the 
genital  and  the  urinary  system.  It  is  a  tube  (Fig.  453)  which  varies  from  20  to 
23  cm.  in  length  and  extends  from  the  neck  of  the  bladder,  with  which  it  is 
continuous,  to  the  external  urinary  meatus,  passing  on  its  way  through  the  pros- 


SURGICAL  DISEASES  OF  THE  MALE  GENITALS. 


633 


tate  gland  and  the  coipus  spongiosum.     Anatomically  it  is  di^^ded  into  four 
portions — the  prostatic,  the  membranous,  the  bulbous,  and  the  cavernous. 

The  prostatic  urethra  is  that  portion  of  the  urethra  which  lies  ^\-ithin  the 
substance  of  the  prostate  gland.  It  is  about  3  cm.  long  and  fusiform  in  shape, 
with  a  diameter  vaiying  between  6  and  10  mm.  On  the  floor  are  encountered 
in  succession: — (1)  The  verumontanum,  or  the  caput  gallinaginis — a  longi- 
tudinal   ridge   composed   of   erectile   tissue.     (2)  The   prostatic   sinuses — ^two 


Fig.  453. — Anatomical,  Sagittal  Section  of  the  Penis,  showing  the  Relations  of  the  Parts. 

shallow  fossae  h'ing  on  both  sides  of  the  verumontanum.  Into  these  fossse  open 
the  prostatic  ducts,  through  which  the  secretion  of  the  prostate  reaches  the 
urethra.  (3)  The  sinus  pocularis,  or  uterus  masculinus — a  depression  at  the 
distal  extremity  of  the  verumontanum,  into  which  open  the  ejaculatorj-  ducts. 

The  Membranous  Urethra. — The  membranous  urethra  is  that  portion  of  the 
canal  which  extends  from  the  prostate  to  the  bulb  of  the  corpus  spongiosum 
and  between  the  layers  of  the  triangular  ligament.  It  is  about  2  cm.  in 
length  and  5  mm.  in  diameter,  being  curved  concave  anteriorly  as  it  passes 
under  the  arch  of  the  pubic  symphysis. 

TJie  Bulbous  Urethra. — The  bulbous  urethra  is  that  portion  of  the  canal 
which  is  lodged  in  the  bulb  of  the  corpus  spongiosum.  It  is  about  2  cm.  long 
and  is  dilated  to  a  diameter  of  8  mm.     Into  it  open  the  ducts  of  Cowper's  glands. 

The  Cavernous  Urethra. — The  cavernous  urethra  is  that  portion  of  the  canal 
which  passes  through  the  body  and  the  glans  of  the  corpus  spongiosum.  Its 
length  varies  with  that  of  the  penis;  its  diameter  is  about  6  mm.     Within  the 
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glans  it  has  a  fusiform  dilatation,  called  the  fossa  naviciilaris,  with  a  maximum 
diameter  of  10  mm. 

Histologically  the  urethra  is  composed  of  four  different  layers:  a  circular 
layer  of  smooth  muscle  (absent  in  the  cavernous  portion) ;  a  longitudinal  layer 
of  smooth  muscle ;  a  tunica  propria,  which  is  rich  in  elastic  fibres ;  and  a  mucosa, 
which  varies  in  character  in  the  different  portions.  For  example,  in  the  pros- 
tatic portion  the  canal  is  provided  with  a  transitional  epithelium  similar  to  that 
of  the  bladder,  and  in  fact  continuous  with  it.  In  the  membranous  portion 
the  lining  epithelium  is  of  the  stratified  columnar  variety.  In  the  bulbous 
and  cavernous  portions  there  is  a  single  layer  of  columnar  cells.  The  fossa 
navicularis  is  lined  with  a  stratified  squamous  epithelium,  continuous  with  that 
which  covers  the  surface  of  the  glans. 

Embedded  in  the  mucosa  and  submucosa  are  numerous  simple  and  branched 
follicular  mucous  glands,  known  as  urethral  glands,  or  glands  of  Littre,  the  secre- 
tion from  which  is  discharged  directly  into  the  lumen  of  the  urethra.  Not  to  be 
confounded  with  these  are  the  so-called  urethral  lacunae  of  Morgagni,  blind  pocket- 
ings  or  diverticula  of  the  mucous  membrane  without  the  true  glandular  function. 

The  blood-supply  of  the  seminal  vesicles,  ejaculatory  ducts,  Cowper's  glands, 
and  the  upper  portions  of  the  urethra  is  through  the  inferior  vesical  and  middle 
hemorrhoidal  branches  of  the  anterior  trunk  of  the  internal  iliac  artery.  The 
venous  return  is  through  the  vesico-prostatic  and  hemorrhoidal  plexuses  to  the 
internal  iliac  veins.  The  lymphatics  join  those  of  the  bladder  and  empty  into 
the  internal  iliac  lymph  nodes.  The  nerves  are  from  the  hypogastric  plexus 
of  the  sympathetic. 

Through  the  urethra  the  urine  is  discharged  from  the  bladder  by  the  act  of 
micturition.  Through  it  also  the  seminal  fluid  is  discharged  by  emission. 
During  sexual  excitement  a  wave-like,  peristaltic  contraction,  begun  in  the 
muscular  coat  of  the  ductus  epididymidis,  is  transmitted  along  that  duct  and 
the  vas  deferens,  carrying  with  it  multitudes  of  spermatozoa.  These  unite 
with  the  reserve  supply  poured  out  from  the  seminal  vesicles  into  the  sinus 
pocularis,  where  the  whole  is  mixed  with  the  prostatic  secretion.  At  the  moment 
of  orgasm,  the  seminal  fluid  thus  formed  is  projected  through  the  urethra  by 
a  series  of  rhythmic,  forcible  contractions  not  only  of  the  muscular  coats  of  the 
urethra,  but  also  of  the  perineal  muscles,  receiving  as  it  goes  the  further  secretion 
of  Cowper's  glands  and  of  the  glands  of  Littre.  It  is  supposed  that  the  erectile 
dilatation  of  the  verumontanum  during  coitus  prevents  the  regurgitation  of  semen 
into  the  bladder  through  the  prostatic  urethra. 

II.   EMBRYOLOGY.* 

1.  The  genital  organs  of  the  male  and  the  female  have  a  close  resemblance 
in  their  early  developmental  stages;  in  fact,  the  similarity  between  the  adult 
female  and  the  fcEtal  male  is  frequently  noted. 

♦The  account  here  given  has  been  drawn  largely  from  McMurrich,  "Manual  of  Embry- 
ology."    (Oberdorfer.) 
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The  penis  develops  from  the  so-called  "genital  eminence,"  a  tubercle  of  cav- 
ernous tissue,  the  vessels  of  which  are  not,  however,  in  close  relationship  \\ith 
the  ''corpora."  The  latter  grow  longitudinally,  while,  upon  their  ventral 
surface,  two  clefts  appear  which  form  the  genital  grooves.  After  his  studies 
in  the  young  pig  and  in  older  human  embryos,  Reichel  concludes  that  the  so- 
called  "genital  groove"  first  comes  behind  the  glans  at  the  fourth  month,  at 
a  time  when  the  urinar\'  tube  is  already  completely  formed  in  the  penis  itself. 
Both  of  these  urethral  clefts  join  their  posterior  borders  from  before  backward, 
and  thus  form:  (1)  the  urethra,  whose  epitheUum  is  of  ectodemiic  origin;  (2)  the 
erectile  bodies;   (3)  the  skin  which  surrounds  them. 

The  glandular  portion  of  the  urethra  develops  in  the  same  manner  as  the 
urethra  proper,  except  that  the  genital  grooves  do  not  become  smaller  here;  they 
cause  in  this  manner  the  typical  relationship  between  the  glans  and  the  corpora 
cavernosa.  The  glans  is  the  forward  end  of  the  genital  eminence;  the  sulcus 
retroglandularis  resulting  from  a  turning  in  of  the  epithelium.  The  skin  cov- 
ering the  penis  grows  forward  to  enclose  the  glans,  thus  forming  the  prepuce, 
its  epithelium  fusing  with  that  of  the  glans. 

The  fusion  of  the  genital  folds  converts  the  vestibule  and  the  groove  upon 
the  vestibular  surface  of  the  penis  into  the  terminal  portion  of  the  male  urethra. 
The  vasa  deferentia  and  the  uterus  masculinus  thus  open  upon  the  floor  of  the 
urethra.  The  approximation  of  the  two  genital  eminences  interposes  them 
between  the  base  of  the  penis  and  the  perineal  body ;  their  union  forms  the  scro- 
tum. The  line  of  junction  of  the  genital  eminences  is  marked  by  the  median 
rhaphe  of  the  scrotum.  The  mesenchymal  tissue  primarily  composing  the 
genital  swellings  becomes  differentiated  into  a  series  of  layers  which  are  iden- 
tical with  those  found  in  the  abdominal  wall,  as  will  be  seen  by  the  following 
schedule : — 

Abdominal  Wall.  Scrotum. 

Integument.  Integument. 

Superficial  fasciae.  Dartos. 

External  oblique  muscle.  Intercolumnar  fascia. 

Internal  oblique  muscle.  Cremasteric  fascia. 

Trans\'ersalis  muscle  and  deep  fasciae.  Infundibuliform  fascia. 

Peritoneum.  Tunica  vaginalis. 

2.  Various  anomalies  are  to  be  noted  which  are  dependent  upon  inhibition 
or  excess  of  development  of  parts  of  the  sexual  apparatus.  When  the  lips 
of  the  groove  on  the  vestibular  surface  of  the  penis  fail  to  fuse,  the  penile  por- 
tions of  the  urethra  remain  incomplete,  the  resulting  defect  representing  the 
condition  known  as  hypospadias. 

Hj^ospadias. — Complete  hypospadias  and  arrested  development  of  the  penis 
are  frequently  synchronous,  thus  gi\'ing  the  male  a  close  resemblance  to  the 
female  genitalia,  a  rare  anomalous  state  known  as  hermaphroditism. 

Hermaphroditism. — Since  most  of  the  cases  of  this  condition  are  incom- 
plete, and  result  from  excessive  development  of  the  accessor}^  sexual  organs,  the 
uterus  masculinus  and  the  clitoris,  a  more  proper  term  for  this  class  is  spurious 
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hermaphroditism.  True  hermaphroditism  is  a  term  which  should  be  reserved 
for  possible  cases  in  which  the  genital  ridges  give  rise  to  both  ova  and  sper- 
matozoa in  the  same  individual  Such  cases  are  of  extreme  rarity  in  the  human 
species. 

The  urethra  of  the  adult  is  the  real  representative  of  the  cloaca,  but  some 
additional  points  in  foetal  development  must  be  noted.  The  male  urethra,  as 
far  as  the  bulb,  is  the  analogue  of  the  entire  female  urethra;  for  it,  too,  is  the 
cloacal  remnant.  The  penile  urethra  is  formed  by  closure  of  the  genital  fold 
and  by  central  desquamation  of  the  invading  block  of  cells.  It  is,  for  some 
time  during  development,  also  blocked. 

Ectopia  Vesicae. — A  word  may  be  said  with  regard  to  ectopia  vesicae. 
During  embryonic  and  foetal  life  the  urethra  in  both  sexes  has  a  stage  in  which 
it  is  imperforate  and  this  stage  may  persist  as  a  malformation.  The  pathology 
of  ectopia  is  simply  the  bursting  of  the  bladder  and  the  urethra  through  pressure 
from  within.  Neither  of  the  two  common  theories — that  which  attributes  it 
to  rupture  of  the  cloacal  membrane  or  that  which  represents  it  as  being  due  to 
failure  of  the  two  sides  of  the  primitive  streak  to  meet  in  the  middle  line — is 
tenable,  though  they  do  conform  to  the  common  features  of  the  abnormalities. 
There  is  often  a  scrotum.  This  could  not  occur  if  the  primitive  streak  of  the 
cloacal  membrane  were  open.  There  are  always  a  perineum,  often  a  perfect 
anus,  and  usually  a  normal  vagina.  None  of  these  would  be  present  if  these 
theories  were  true.  The  arguments  ■  in  favor  of  a  burst  urinary  canal  are  as 
follows: — Urine  is  secreted  by  the  fcetus  in  utero,  and,  when  the  urethra  is 
imperforate,  all  stages  of  distended  bladder  have  been  found.  Again,  when  there 
is  absence  of  kidneys  or  ureters,  or  when  there  is  umbilical  fistula,  foetuses 
have  been  found  with  persistent  urethral  occlusion;  and,  in  well-recorded  cases 
of  ectopia  vesicae,  an  actual  occlusion  of  the  cleft  urethra  is  reported.  Signs 
of  the  distention  stage  are  seen,  in  cases  of  ectopia  vesica?,  in  the  condition  of 
the  pelvis,  which  is  exactly  that  which  would  be  produced  by  an  internal  force 
driving  the  symphysis  pubis  asunder  and  splaying  out  the  entire  pelvis.  There 
is  no  loss  of  middle-line  development,  but  the  two  sides  of  the  pelvis  have  been 
pushed  aside  from  within  and  the  recti  abdominis  forced  aside  with  them.  The 
stage  with  imperforation  normally  exists  in  the  developmental  history  of  all  the 
posterior  vesical  orifices.  In  all  of  these  orifices  the  imperforation  stage  may 
persist  as  an  abnormality.  It  is  not  uncommon  for  this  condition  to  affect  more 
than  one  orifice  in  one  of  these  cases.  The  persistence  of  the  block  in  the  urethra 
is  the  rarest  condition,  as  a  fcctal  use  is  made  of  the  canal;  for  it  is  recognized 
that  the  kidneys  are  active  during  foetal  life.  When  this  block  persists,  various 
abnormalities  are  met  with — immensely  distended  bladder,  umbilical  fistula, 
epispadias,  and  ectopia  vesicae;  these  jesults  being  caused  by  the  definite  in- 
ternal strains  produced  at  the  definite  yielding  points  in  the  urinary  canal. 
Or,  again,  the  kidneys  may  not  develop,  and  there  may  be  no  distention,  but  the 
block  remains. 
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III.   ^L\LFORMATIOXS. 


Malformations  of  the  penis  are  very  rare. 

Total  Absence  of  the  Penis.— This  malformation  has  been  noted  by  Fischer. 
The  scrotum  was  normal  in  this  case,  though  the  descent  of  the  testes  was  de- 
layed. It  was  supposed  that  the  penis  was  amputated  during  intra-uterine  life. 
Double  Penis. — Double  penis  (Fig.  454)  has  been  seen  a  few  times,  and  has 
usually  been  only  partial.  The  urethrae  may  or  may  not  connect.  Dupli- 
cation of  the  glans  alone  is  the  most  common 
condition:  the  di\'ision  may  be  horizontal  or 
perpendicular.  The  true  urethra  usually  opens 
below  the  cleft. 

Dermoid  Cysts  of  the  Prepuce  and  the 
Penis. — The  origin  of  these  abnormal  condi- 
tions (Fig.  455)  is  related  in  some  manner 
to  the  various  openings  and  closures  which 
have  to  do  with  the  development  of  the 
genital  system.  At  the  same  time  these  tu- 
mors are  rare  as  compared  with  the  fissural 
dermoids  of  the  skull.  Formerly  these  tu- 
mors were  regarded  as  retention  cysts,  but  a 
close  study  has  shown  them  to  have  an  en- 
tirely different  origin,  and  to  be  composed 
of  many  different  tissues,  and  thus,  while 
some  are  true  retention  cysts,  the  majority 
must  go  back  to  some  embryonic  disturbance  of  the  tissues.  These  cysts 
come,  by  preference,  upon  the  foreskin,  more  rarely  upon  the  body  of  the  penis, 
scrotum,  and   perineum.     All  are   distinguished   from   other  secondaiy   cysts 

by  their  microscopic  structure. 
Their  walls  consist  of  several 
layers  of  squamous  epithelium 
with  typical  rete  cells  and  a 
homy  layer.  The  subepithelial 
layer  shows  a  suggestion  of  the 
papillar}'  arrangement.  The 
tissue  as  a  whole  resembles  the 
stmcture  of  the  skin,  and  thus 
differs  from  that  of  the  reten- 
tion cysts. 

Near  the  squamous  epithe- 

Tvst  of  Prepuce.     (After  Redard.)  ,.  ,.  i        „     i       -i.U^;- 

^  hum  there  may  also  make  their 

appearance  dermoid  cysts  which  take  their  origin  from  the  Ankige  of  the  mu- 
cous membrane  epithelium.  They  also  appear  through  incomplete  closure  of 
the  borders  of  the  genital  cleft,  where  thev  come  near  the  urethra.      These 


iriG.  454. — Double  Penis.     (After 
Xovotnv.) 


Fig.  4.55. 
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cysts  lie  mostly  in  the  rhaphe  and  are  but  slightly  attached  to  the  subcuta- 
neous tissue.  They  can  be  easily  pushed  about  and  give  more  or  less  fluc- 
tuation when  they  are  lined  with  secreting  mucous  membrane. 

Phimosis. — Phimosis  may  be  defined  as  a  narrowing  of  the  opening  of  the 
prepuce,  which  prevents  it  from  being  drawn  back  over  the  glans  when  the 
penis  is  erect.  The  degree  of  narrowing  may  vary  all  the  way  from  cases  where 
the  prepuce  can  be  drawn  back  when  the  penis  is  flaccid,  to  cases  in  which  there 
is  absolute  retention  of  urine. 

Etiology. — By  far  the  larger  number  of  the  cases  of  phimosis  are  congenital. 
A  certain  amount  of  adhesion  of  the  inner  surface  of  the  prepuce  to  the  glans 
is  normal  and  disappears  as  the  child  grows  older;  but  when  we  find  a  decrease 
in  the  size  of  the  opening,  at  the  point  where  the  mucous  and  cutaneous  layers 
join,  we  have  a  true  phimosis. 

In  addition  to  the  congenital  we  may  have  an  acquired  form.  This  may 
result  from  trauma.  Such  cases  sometimes  follow  circumcision,  particularly 
in  children.  It  is  most  often  seen  in  cases  where  a  redundant  prepuce  has  been 
removed,  but  enough  has  been  left  to  cover  the  glans,  and  healing  has  been 
delayed.  The  result  is  an  abnornial  amount  of  scar  tissue  which  contracts  until 
it  is  impossible  to  retract  the  prepuce.  If  this  condition  of  the  parts  results  it 
usually  happens  when  the  inner  layer  of  the  prepuce  has  not  been  dissected  back 
after  the  clamp  operation. 

Any  traumatism  of  the  foreskin  may  give  enough  cicatricial  contraction 
to  cause  phimosis,  and  the  reported  cases  from  unusual  injuries  are  numerous. 
It  is  not  likely  to  occur  when  healing  is  rapid,  but  is  dependent  largely  on  contrac- 
tion of  scar  tissue  resulting  from  suppuration. 

In  adults  a  common  cause  is  found  in  the  frequent  small  tears  that  are  caused 
either  in  coitus  or  by  attempts  at  forcible  retraction.  Anything  which  makes 
the  foreskin  less  pliable  and  elastic  or  increases  the  size  of  the  tissues  which  have 
to  pass  through  the  opening,  can  produce  phimosis.  Under  the  first  heading 
come  chancres  and  chancroids.  With  the  former,  especially,  we  often  see  a 
temporary  phimosis  when  the  chancre  is  on  either  layer  of  the  foreskin.  It 
is  less  common  with  chancroid,  if  we  except  those  cases  in  which  there  is  a  great 
deal  of  inflammatory  reaction.  Verruca)  may  be  a  cause  when  they  are  situated 
on  the  foreskin  itself  and  are  so  considerable  as  to  produce  appreciable  thick- 
ening and  loss  of  elasticity;  or  they  may  produce  the  same  effect  when  they  are 
situated  on  the  glans  and  arc  large  enough  to  increase  its  size  greatly.  Ulcers 
from  whatever  cause  may  act  in  the  same  way  as  chancroids. 

The  presence  of  a  sarcoma  or  a  cancer  may  result  in  inability  to  retract  the 
foreskin.  In  these  diseases  the  disability  may  arise  either  from  diminished  elas- 
ticity of  the  prepuce  or  from  increased  size  of  the  glans,  or,  what  is  more  com- 
mon, from  a  combination  of  both. 

The  various  acute  inflammations  may  also  act  as  causes  of  the  acquired  form 
of  phimosis.  For  example,  it  not  infrequently  happens  that,  when  a  patient 
with  a  redundant  foreskin  has  an  acute  gonorrhoea,  there  is  so  much  swelling 
of  the  tissues  of  the  foreskin  that  it  is  utterly  impossible  to  retract  it.    There 
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is  usually  a  marked  balanitis  or  balano-posthitis  in  these  cases.  Balanitis 
without  an  accompanying  gonorrhoea  may  give  the  same  result.  In  fact,  some 
of  the  most  difficult  cases  to  treat  come  from  repeated  attacks  of  balanitis. 
Not  only  may  the  opening  be  narrowed  down  to  a  small,  hard,  cicatricial  ring, 
but  the  inner  layer  of  the  foreskin  may  become  so  adherent  to  the  surface  of  the 
glans  that  a  careful  di.«section  is  necessar}'  in  order  to  free  it.  There  is  often 
a  history  of  repeated  attacks  occurring  from  infancy  on,  and  characterized 
by  a  gradually  increasing  phimosis. 

Pathology. — The  action  of  scar  tissue  is  the  same  in  the  foreskin  as 
elsewhere,  and  to  cicatricial  contraction  are  due  most  of  those  cases  of  acquired 
phimosis  which  are  not  immediately  dependent  upon  one  of  the  acute  inflam- 
mations or  upon  the  presence  of  a  new  gro\s-th.  The  loose  cellular  tissue  lying 
between  the  two  layers  of  the  foreskin  readily  lends  itself  to  any  process  that 
gives  rise  to  oedema,  and  comparatively  slight  and  rather  remote  sources  of 
infection  may  result  in  considerable  swelling  of  the  prepuce. 

Diagnosis. — The  diagnosis  is  easy.  It  is  a  simple  matter  to  determine 
whether  the  prepuce  can  or  cannot  be  retracted  over  the  glans. 

Symptoms. — There  are  often  no  sj^mptoms.  Many  men  go  through  life  with 
even  a  rather  tight  phimosis  and  never  have  any  ill  effect  from  it.  Babies  may 
have  trouble  in  urination  even  amounting  to  retention.  The  foreskin  may 
balloon  out  with  each  micturition  to  several  times  its  normal  size.  There  can 
be  no  doubt  that  the  straining  caused  in  tr}ing  to  pass  water  is  one  cause  of 
hernia  in  babies.  What  usually  calls  attention  to  the  condition  is  the  frequent 
recurrence  of  attacks  of  slight  inflammation.  The  foreskin  cannot  be  retracted 
so  as  to  cleanse  the  glans  properly  and  the  retained  smegma  sets  up  an  irritation 
which  may  varj^  in  degree  from  a  shght  itching  sensation  to  an  acute  inflamma- 
tion with  a  profuse  purulent  discharge.  In  patients  with  a  very-  small  external 
opening  we  may  have  fomiation  of  calcareous  deposits  in  the  preputial  sac. 

A  tight  foreskin,  either  with  or  without  adhesions,  has  to  assume  the  re- 
sponsibility for  a  multitude  of  so-called  reflex  symptoms  in  children.  One 
cause  of  masturbation  is  undoubtedly  the  irritation  caused  by  retained  secre- 
tion which  induces  the  child  to  mb  the  genitals.  This  indirecth'  may  lead  to 
irritability,  but  it  is  hard  to  see  how  a  tight  foreskin  alone  can  lead  to  con- 
M.ilsions  and  epilepsy,  except  in  the  presence  of  a  verj^  unstable  ner\^ous  con- 
dition. Pruritus  scroti  and  enuresis  have  been  cured  too  many  times  by  cir- 
cumcision to  leave  any  doubt  that  in  manj'  of  these  cases  phimosis  was  the 
cause  of  the  symptoms. 

Trel\tmext. — The  treatment  is  more  or  less  dependent  on  the  cause.  If 
it  be  a  congenital  phimosis,  without  inflammatoiy  complications,  stretching  the 
opening  may  be  tried,  ^'^arious  dilators  have  been  devised  for  this  purpose, 
but  the  best  is  the  glans  itself.  Attempting  to  draw  back  the  foreskin  forces 
the  conical  end  of  the  glans  into  the  opening  and  stretches  it  better  than  can 
any  metal  dilator.  This  method  is  painful,  tedious  alike  to  operator  and 
patient,  and,  after  all,  inefficient  in  any  but  the  simplest  cases.  It  should  not 
be  pei-sistently  tried,  except  where  operation  is  strongly  contra-indicated.     If 
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the  phimosis  be  acquired  and  be  due  to  inflammatory  exudate  alone,  syringing 
out  the  foreskin  with  warm  boric  acid  or  a  weak  permanganate  solution,  or  even 
with  salt  solution,  may  effect  a  ciire.  A  soft,  pointed  syringe  should  be  used 
and  care  taken  to  avoid  traumatism.  Soaking  the  penis  in  hot  boric  solution 
may  also  prove  helpful. 

Usually  some  cutting  operation  is  needed.  This  may  be  done  either  with 
or  without  an  anaesthetic,  according  to  the  age  and  condition  of  the  patient. 
The  operation  selected  may  be  either  the  dorsal  slit,  the  two  lateral  slits,  or  a 
circumcision.  Of  these,  the  dorsal  slit  may  be  done  without  anaesthesia  or  with 
local  anaesthesia.  Taylor's  operation,  where  two  lateral  slits  are  made,  is  not 
much  more  painful  than  the  dorsal  slit.  A  regular  circumcision,  except  in 
young  babies  or  adults  with  an  extraordinary  amount  of  fortitude,  requires 
some  kind  of  anaesthesia.  For  young  children  cocaine  is  not  very  satisfactory, 
but  for  those  who  are  able  to  exercise  some  self-control,  it  is  excellent.  It  may 
be  used  in  a  weak  solution,  one-half  of  one  per  cent  being  very  efficient.  If  the 
penis  be  wound  from  before  back  with  a  rubber  bandage  so  as  to  render  it  blood- 
less, and  a  tight  iiibber  tourniquet  be  applied  at  the  base,  the  action  of  the 
cocaine  is  more  efficient.  If  too  tightly  applied  the  tourniquet  may  give  more 
pain  than  the  operation.  In  injecting  the  cocaine  solution  it  must  be  borne  in 
mind  that  the  frenum  is  the  most  sensitive  place.  It  is  well  to  begin  to  inject 
on  the  dorsum  at  the  muco-cutaneous  junction  and  force  the  needle  back  slowly 
toward  the  corona.  If  the  point  of  the  needle  is  not  pushed  ahead  of  the 
wheal  which  the  cocaine  raises  as  it  is  injected,  there  need  be  no  sensation  of 
pain  after  the  first  prick.  If  the  foreskin  is  simply  to  be  slit  open  upon  the  dor- 
sum this  single  anaesthetic  line  will  be  enough.  For  a  complete  circumcision 
the  cocaine  should  be  used  more  freely.  After  anaesthesia  is  quite  complete, 
some  of  the  solution  should  be  injected  into  the  frenum  itself.  If  this  is  done 
slowly  and  carefully  there  will  be  no  pain.  If  a  small  amount  of  a  five-per-cent 
solution  of  cocaine  is  injected  into  the  preputial  cavity  and  retained  at  least 
five  minutes  before  the  cocaine  is  injected  subcutaneously,  it  adds  to  the  com- 
fort of  the  patient  during  operation. 

As  a  general  anaesthetic,  ether  or  chloroform  is  needed.  Gas  or  ethyl  chlor- 
ide locally  are  satisfactory  for  the  dorsal  slit  or  the  lateral  operation,  but  their 
effect  is  not  lasting  enough  for  a  careful  circumcision. . 

In  making  the  dorsal  slit  to  allow  of  retraction  of  the  prepuce,  great  care 
must  be  taken  that  the  blade  of  the  scissors  is  between  the  glans  and  the  fore- 
skin and  not  in  the  urethra.  If  the  operation  is  done  without  an  anaesthetic, 
the  blade  of  the  scissors  which  goes  inside  should  be  sharp  at  the  point.  It 
should  be  introduced  as  far  as  the  corona,  then  forced  quickly  through  the 
foreskin,  and  the  operation  completed  by  a  rapid  cut.  If  the  hemorrhage  does 
not  stop  quickly,  the  bleeding  points  should  be  secured  and  tied  with  catgut. 
In  children  this  operation  alone  often  gives  perfect  results.  The  two  redun- 
dant flaps  gradually  retract  and  the  cosmetic  effect  is  often  perfect.  In  other 
cases  the  excess  of  tissue  can  be  removed,  according  to  the  method  to  i)e 
described  later,  either  immediately  or  after  a  long  enough  time  has  elapsed 
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to  show  whether  the  flaps  will  retract  by  themselves.  In  certain  cases  the  dia- 
mond-shaped wound  in  the  retracted  foreskin  may  be  sutured.  This  method 
is  particularly  applicable  to  those  cases  where  .the  foreskin  is  short  and  the 
opening  narrow. 

Where  it  promises  good  cosmetic  results,  the  dorsal  slit  is  the  operation  of 
choice ;  but  in  patients  with  long  prepuces  it  is  apt  to  leave  a  ragged  result  which 
later  will  require  further  operation.  As  a  temporary-  relief  of  phimosis  due  to 
inflammatory  condition  it  is  of  great  value.  It  is  not  possible  properly  to  treat 
a  balanitis  or  balano-posthitis  or  chancroids  or  chancre  or  any  ulcerating 
process  about  the  corona,  unless  the  prepuce  can  be  retracted.  The  dorsal  slit 
usually  aff"ords  ready  access  to  the  seat  of  the  trouble.  In  the  presence  of 
great  swelling  of  the  tissues  the  dorsal  incision  will  not  give  sufficient  exposure 
of  the  diseased  parts.  In  these  cases  the  two  lateral  incisions,  as  advocated  by 
Taylor,  give  a  better  view.  The  technique  of  the  operation  is  much  the  same 
as  that  for  the  dorsal  slit.  The  sharp  blade  of  the  scissors  is  introduced  into 
the  preputial  sac  as  far  back  as  the  corona  glandis,  but  on  the  side  instead  of 
on  the  doi-sum.  The  point  is  then  rapidly  forced  through  and  the  cut  com- 
pleted. The  same  thing  is  done  on  the  other  side  of  the  glans.  This  makes 
two  flaps,  an  upper  and  a  lower,  and  gives  a  particularly  good  exposure  of  the 
tissues  about  the  frenum.  It  is  a  temporary  expedient  only  and  requires  re- 
moval of  the  redundant  flaps  later. 

Circumcision  without  the  Use  of  a  Clamp. — Many  slight  changes  in  the 
technique  of  the  operation  of  circumcision  have  been  devised,  but  the  simplest 
methods  are  still  the  best.  The  clamp  may  or  may  not  be  used,  at  the  option 
of  the  operator.  If  no  clamp  is  employed,  the  point  of  a  director  is  introduced 
in  the  median  line  as  far  as  the  corona  and  any  adhesions  which  may  exist  are 
separated.  The  sharp-pointed  blade  of  a  strong  pair  of  scissors  is  then  intro- 
duced either  on  the  director  as  a  guide  or  after  its  withdrawal.  The  prepuce 
is  then  slit  back  to  a  point  just  in  front  of  the  corona.  The  foreskin  is  drawn 
back  and  adhesions  are  separated  so  as  completely  to  uncover  the  corona, 
especially  in  the  neighborhood  of  the  frenum.  We  generally  find  here  a 
collection  of  smegma.  The  whole  field  should  then  be  again  disinfected, 
preferably  with  a  sixty-per-cent  solution  of  alcohol.  The  skin  cut  will  usually 
be  found  long  enough,  but  the  mucous  membrane  Ls  rarely  divided  far  enough 
back.  The  incision  in  the  mucous  membrane  should  be  carried  back  to  within 
about  a  quarter  of  an  inch  of  its  attachment  about  the  neck  of  the  penis.  An 
assistant  should  now  grasp  the  foreskin  with  forceps  at  the  frenum  and  at  the 
upper  angle  of  the  incision.  The  forceps  at  the  angle  of  the  incision  should 
carefully  approximate  skin  and  mucous  membrane.  Traction  should  now  be 
made  on  both  pairs  of  forceps  so  as  to  put  the  flap  of  foreskin  on  the  stretch, 
and  the  redundant  portion  between  the  forceps  should  be  cut  off  with  one  sweep 
of  a  sharp  pair  of  scissors.  If  the  tissues  are  cut  off  in  several  pieces,  it  is  hard 
to  get  a  straight  line,  and  the  apposition  of  the  edges  will  not  be  as  perfect. 
The  same  procedure  is  adopted  on  the  opposite  side  of  the  glans.  If  the  prepuce 
be  very  long,  there  will  probably  be  too  much  tissue  left  in  the  neighborhood 
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of  the  frenum.  This  must  be  divided  and  the  mucous  membrane  dissected 
off  to  within  a  quarter  of  an  inch  of  its  point  of  origin.  The  arteries  of  the 
foreskin  arc  branches  of  the  dorsal  artery  of  the  penis  and  circle  downward  and 
forward  in  the  loose  cellular  layer.  This  connective  tissue  should  not  be  cut 
away,  but  accurate  hsemostasis  must  be  established,  as  the  nature  of  the  tis- 
sues offers  little  resistance  to  the  formation  of  large  hipmatomata.  Fine  catgut 
is  the  best  material  for  ligatures. 

Two  good-sized  arteries  are  constantly  mel  with  at  the  frenum.  When  these 
are  cut,  they  must  always  be  tied  carefully  or  included  in  one  of  the  sutures. 
In  children  healing  is  rapid  and  the  result  good,  even  if  no  sutures  are  used.     It 

is  best,  however,  to  catch  the 
skin  and  mucous  membrane 
together  at  at  least  four  points, 
i.e.,  at  the  frenum,  in  the  mid- 
dle line  on  the  dorsum,  and 
half-way  between  these  two 
stitches  on  each  side.  In 
adults,  where  the  danger  of 
tension  on  the  stitches  from 
erection  is  greater,  it  is  well  to 
use  horse-hair  or  fine  silk- 
worm gut  at  the  four  points 
mentioned.  We  may  secure 
perfect  coaptation  of  the  edges 
by  a  running  suture  of  number 
0  plain  catgut.  In  children 
catgut  is  sufficient  for  all  su- 
tures and  is  to  be  preferred, 
as  it  holds  long  enough  to 
insure  proper  healing,  and  we 
avoid  a  struggle  when  the 
stitches  have  to  come  out. 
The  dressing  will  be  explained  later,  after  the  operation  with  the  clamp  has 
been  described.     The  clamp  operation  differs  only  in  detail. 

The  Clamp  Operation. — Various  instruments  have  been  devised  for  this  oper- 
ation, some  of  which  are  perforated  to  allow  sutures  to  be  passed  through. 
Some  are  curved  and  some  straight.  Hemorrhage  is  slight,  so  the  hunnostatic 
effect  of  the  forceps  amounts  to  little.  On  the  other  hand,  if  the  perforated 
forceps  are  used  and  sutures  passed  through  them  and  tied  at  once  when  the 
forceps  are  removed,  too  much  mucous  membrane  is  sure  to  be  left.  The 
main  object  of  any  instrument  is  to  give  enough  pressure  to  hold  the  two  layei's 
and  insure  a  smooth  symmetrical  wound  when  the  portion  beyond  the  forceps 
is  cut  away.  A  pair  of  dressing  forceps  or,  better,  a  long  pair  of  clamp  forceps 
curved  on  the  fiat  (Fig.  ioi')),  serves  well.  This  clamp  is  lightly  pressed  on  the 
foreskin  from  a  point  half-way  back  on  the  dorsum  of  the  glans  and  on  a  line 


Fig.  456. — Circumcision,  with  the  Aid  of  a  Clamp;    First 
Step.     Clamp  placed  obliquely. 
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in  a  general  way  parallel  with  the  corona.  On  the  under  surface  of  the  prepuce 
the  instrument  should  be  at  a  point  just  in  front  of  the  meatus.  This  insures 
a  skin  flap  long  enough  to  cover  the  sensitive  papillae  of  the  corona.  Before 
the  foreskin  in  front  of  the  forceps  is  removed,  make  sure  that  all  of  the  glans 
is  back  of  the  instrument.  The  por- 
tion of  the  prepuce  in  front  of  the 
clamp  is  next  cut  off  from  above  down- 
ward. This  is  best  done  \\'ith  a  shaip 
knife.  After  the  clamp  has  been  re- 
moved and  the  skin  allowed  to  retract, 
the  mucous  membrane  is  next  cut 
away  until  there  remains  only  a  nar- 
row strip  about  a  Cj[uarter  of  an  inch 
vnde,  or  just  enough  to  sew  the  skin 
flap  to.  This  removal  of  the  mucous 
membrane  is  ver\'  important.  Jack- 
son and  Stewart  mention  the  compres- 
sion of  the  mucous  membrane  as  caus- 
ing erections,  especially  in  adults. 
This  seriously  interferes  with  healing. 
Unless  the  mucous  membrane  is  en- 
tirely removed,  some  phimosis  is  sure 
to  persist  and  the  trouble  may  increase 
as  time  goes  on.  The  point  on  the 
under  side  of  the  skin  flap  is  now  care- 
fully adjusted  to  the  mucous  mem- 
brane of  the  frenum  and  approximation 
of  the  skin  and  the  mucous  membrane  secured  all  the  way  around  by  catgut 
stitches.  (Fig.  457.)  It  is  best,  after  the  middle  line  below  has  been  fixed,  to 
put  a  stitch  in  the  middle  line  on  the  dorsum.  The  edges  may  then  be  united 
all  around  either  by  a  continuous  or  by  an  interiiipted  suture.  If  interiiipted 
sutures  are  used,  it  is  easier  to  remove  one  and  let  out  a  ha^matoma,  should  one 
form;  but,  if  hiemostasis  is  carefully  attended  to,  this  should  not  be  necessaiy. 
With  children  little  or  no  dressing  is  required.  The  wound  may  be  dusted  with 
boric  acid.  In  adults  the  dressing  is  of  more  importance.  After  dusting  the 
line  of  incision  with  boric-acid  powder,  a  narrow  strip  of  absorbent  gauze  should 
be  laid  over  the  cut.  (Fig.  4.38.)  The  frenum  should  rest  on  the  middle  of  the 
strip.  The  two  ends  should  then  be  wound  about  the  penis,  just  back  of  the 
corona,  in  such  a  manner  as  to  cover  the  incision.  The  two  sides  cross  on 
the  doi-sum,  figure-of-8  fashion,  and  the  ends  are  fastened  down  on  either  side 
of  the  penis  with  a  little  flexible  collodion.  This  makes  a  veiy  simple  covering 
and  stays  in  place  well.  Some  operatoi-s  prefer  to  draw  the  foreskin  forward 
as  far  as  it  will  go,  thus  leaving  the  hne  of  incision  covered.  The  same  gauze- 
strip  dressing  can  be  applied  in  these  cases  also.  It  may  be  necessary  to  use 
collodion  at  a  few  more  points  in  order  to  make  the  gauze  hug  the  glans  closely. 


Fig.  457. — Circumcision;  Second  Step.  The 
prepuce  has  been  removed  and  the  cut  edges  are 
being  approximatetl  with  interrupted  sutures. 
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If  erections  follow  the  operation  this  dressing  offers  considerable  obstruction 
to  the  swelling  of  the  parts  and  the  discomfort  usually  awakens  the  patient  in 
time  to  prevent  damage  to  the  sutures. 

Another  dressing  that  serves  the  same  purpose  in  preventing  swelling,  has  been 
described  by  Dr.  Charles  A.  Porter,  of  Boston,  Mass.  After  laying  a  narrow  strip  of 
gauze  over  his  incision,  he  envelopes  the  whole  penis,  from  a  point  just  back  of 
the  meatus  to  the  base,  with  adhesive  plaster.  This  is  applied  in  strips  begin- 
ning on  the  glans  and  working  back.  The  bands  are  applied  in  much  the  same 
manner  as  is  the  strapping  on  a  sprained  ankle,  and  the  whole  penis  is  put  in 
a  plaster  splint  so  to  speak.  After  four  or  five  days,  the  plaster  is  cut  off  and 
no  further  dressing  is  required.     If  a  strip  of  gauze  is  laid  along  the  penis  from 


Fig.  458. — Circumcision ;  Third  Step.     Gauze  dressing ;   collodion. 

back  to  front,  so  that  something  intervenes  between  skin  and  plaster,  it  is  easy 
to  cut  down  this  dressing  along  that  line.  Zinc  oxide  adhesive  plaster  is  the 
best  for  this  dressing. 

If  no  supporting  dressing  is  used,  there  is  often  great  oedema,  more  especially 
in  the  neighborhood  of  the  frenum.  In  children  this  soon  subsides,  but  in 
adults  a  troublesome  thickening  may  persist  for  a  long  time.  To  keep  the 
urine  from  wetting  the  dressing,  boric-acid  ointment  may  be  used,  or  a  piece  of 
oiled  silk  or  a  rubber  dam,  with  a  hole  cut  to  fit  over  the  meatus,  may  be  band- 
aged over  the  penis  after  the  rest. of  the  dressing  has  been  applied.  The  oint- 
ment is  useful,  but  the  other  devices  are  liable  to  become  displaced;  and,  if 
urine  gets  back  of  them  and  wets  the  dressing,  the  impervious  covering  keeps 
the  wound  moist.  If  care  is  taken  in  micturition  the  gauze  need  not  be  wet. 
Whatever  style  of  dressing  is  used,  the  penis  should  be  held  upright  afterward 
by  a  T- bandage.  This  prevents  irritation  and  les.sens  the  (ed(^ma.  If  non- 
absorbable sutures  are  used,  they  should  be  removed  after  three  or  four  days. 
Catgut  sutures  need  no  attention,  unless  chromicized  gut  has  be(>n  used.  These 
may  refjuin^  removal. 

Re.st  in  bed  for  twenty-four  hours  is  most  desirable,  though  not  absolutely 
essential.  Remaining  for  forty-eight  hours  in  the  recumbent  position  hastens 
recovery  and  lessens  the  danger  of  complication. 

There  may  be  retention  of  urine,  though  this  is  very  rare  except  in  children. 
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Paraphimosis. — Paraphimosis  is  a  condition  in  which  the  prepuce  has  been 
drawn  back  of  the  glans  and  cannot  be  carried  forward  again. 

Etiology. — In  the  case  of  a  ver\'  narrow  preputial  opening,  paraphimosis 
may  occur  during  coitus;  but  the  concUtion  is  usually  due  to  chancre,  chan- 
croids, or  verrucae.  It  is  not  an  uncommon  complication  of  an  acute  gonorrhoea. 
In  children  it  is  seen  when  the  foreskin  has  been  drawn  back  either  in  play 
or  in  masturbation.  It  may  have  moved  over  the  glans  with  difficulty  and  some 
pain,  and  the  child,  afraid  to  say  anything  to  his  parents,  may  have  allowed  the 
condition  to.  exist  for  some  time.  The  tight  constriction  about  the  penis  causes 
all  the  parts  beyond  the  band  to  swell  and  the  result  is  a  paraphimosis.  It 
is  sometimes  seen  after  circumcision  when  very  little  of  the  foreskin  has  been 
removed  and  the  swelling  of  the  tissues  has  been  so  great  that  a  constriction 
of  the  penis  occurs. 

Pathology. — ^As  the  amount  of  swelling  depends  on  the  tightness  of  the 
constricting  band,  it  follows  that  we  may  find  a  condition  varying  anywhere  from 
slight  oedema  of  the  tissues  to  an  ischsemie  necrosis  of  all  the  structures  beyond 
the  constriction.  In  children  and  strong  adults  the  condition  is  seldom  accom- 
panied by  sloughing;  and  if  in  aggravated  cases  this  does  occur,  the  constricting 
band  goes  first  and  thus  brings  about  its  own  cure.  A  certain  amount  of  ulcer- 
ation where  the  band  is  tightest  is  common;  and  if  the  paraphimosis  be  reduced 
without  operation,  the  resulting  contraction  of  scar  tissue  is  one  of  the  causes 
of  subsequent  complete  phimosis.  In  ill-nourished  or  diseased  persons  the  more 
extensive  degrees  of  sloughing  may  be  met  with. 

Dl\ GNOSIS. — The  diagnosis  is  generally  easy.  In  persons  who  had  already 
been  circumcised,  a  localized  swelling  of  the  end  of  the  penis  might  give  rise 
to  some  difficulties.  This  history  is  usually  enough  to  put  one  on  the  track. 
The  patient  almost  invariably  tells  of  a  rather  tight  foreskin  and  of  previous 
trouble  in  retracting  it.  The  acute  trouble  usually  follows  the  act  of  drawing 
back  the  foreskin  to  cleanse  the  surface  beneath  it.  IIa\ing  retracted  it,  the 
patient  is  not  able  to  get  it  fon\'ard,  and  the  ensuing  oedema  rapidly  increases 
the  difficulty. 

Treatment. — Before  reduction  is  possible,  the  swelling  of  the  tissues  beyond 
the  constricting  ring  must  be  diminished.  This  can  be  done  only  b}-  pressure 
on  the  glans  and  the  oedematous  layers  of  the  foreskin.  A  rubber  bandage  may 
be  appUed  from  the  end  of  the  glans  back  to  the  pubes.  This  should  be  as  tight 
as  the  patient  can  bear  and  should  remain  in  place  several  minutes.  It  should 
then  be  rapidly  unwound  and  reduction  attempted.  Steady  pressure  with  the 
hand  will  accomplish  the  same  result. 

After  the  swelling  has  been  partly  reduced,  an  attempt  should  be  made  to 
draw  the  prepuce  forward  over  the  glaus.  Both  hands  must  be  used.  The 
two  thumbs  force  the  glans  back  while  the  middle  and  fore  fingers  draw  forward 
the  prepuce.  (Fig.  459.)  Pressure  should  be  so  directed  as  to  push  the  corona 
back  and  under  the  constricting  ring.  Though  painful,  this  manoeuvre  is  usu- 
ally successful.  If  it  prove  unsuccessful  and  if  no  immediate  danger  threatens 
should  action  be  delayed,  the  penis  may  be  soaked  in  hot  water  or  hot  com- 
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presses  may  be  applied  or  further  steady  pressure  may  be  employed.  Heat 
is  preferable  to  cold.  If,  after  reasonable  delay,  there  is  no  relief,  or  when  the 
symptoms  are  urgent,  operation  is  necessary.  It  is  not  an  easy  matter  to  reach 
and  divide  the  constricting  band.  Buried  as  it  is  in  the  (Edematous  folds  of  the 
tissues,  it  is  a  painful  process  to  bring  it  into  view  so  that  it  may  be  cut.  A 
blunt-pointed  bistoury  with  the  edge  turned  sideways  may  be  passed  under 
the  band.  The  edge  of  the  blade  is  then  turned  up  and  the  ring  cut.  A  better 
way  is  to  cut  down  on  the  band  from  above.  In  the  presence  of  as  much  in- 
flammation as  is  usually  present,  it  is  safer  to  delay  a  regular  circumcision 
for  a  more  favorable  time,  but  it  can  be  done  at  once  when  occasion  requires. 


Fig.  459. — Reduction  of  Paraphimosis. 

No  dressing  is  required  after  a  simple  reduction,  but  the  penis  should  be 
held  upright  by  cotton  or  gauze  and  a  firmly  applied  T- bandage. 

Congenital  Circumcision. — Congenital  circumcision  is  exceedingly  rare. 
In  a  case  that  recently  came  to  the  writer's  attention,  the  child  of  an  Irish 
woman  by  a  Hebrew  father  was  born  with  a  foreskin  as  short  as  if  it  had  been 
circumcised.  Whether  paternal  heredity  had  anything  to  do  with  this,  cannot 
be  said ;  but  at  least  the  instance  goes  to  controvert  the  familiar  assertion  that 
protracted  racial  custom  has  no  influence  on  anatomical  structure. 

Malformations  of  the  Urethra. — Malformations  of  the  urethra,  with  the 
exception  of  epispadias  and  hypospadias,  are  extremely  uncommon. 

Complete  Absence  of  the  Urethra. — This  malformation  is  very  rare.  There 
are  a  very  few  instances  in  which  the  anterior  portion  of  the  urethra  has  been 
absent;  but  a  true  absence  of  the  whole  urethra  has  been  douloted,  because  the 
observations  have  not  been  confirmed  by  autopsy.  Kaufmann  recognizes  a  case 
reported  by  Pign6  to  be  authentic  and  proven. 

Closure  of  the  Urethra. — Complete  obliteration  is  rare,  and  is  due  to  an  arrest 
of  development  from  unequal  growth  of  the  various  parts  of  the  penis.  When 
the  obliteration  is  partial,  the  external  meatus  is  so  small  as  to  cause  obstruc- 
tive symptoms.     Complete  obliteration  may  be  due  merely  to  an  imj^erforate 
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skin  at  the  meatus,  or  it  may  be  more  extensive  and  involve  the  urethra  itself 
for  a  considerable  distance. 

Small  Meatus. — It  is  a  somewhat  difficult  question  to  determine  just  when 
a  narrow  meatus  constitutes  a  pathological  condition.  Some  men  have  an 
opening  which  just  admits  a  probe,  yet  this  narrowing  has  never  given  them 
any  trouble  until  a  gonorrhoea,  or  other  inflammatory  process,  causes  swelling 
enough  to  make  micturition  difficult  or  impossible.  Marked  obstruction  at 
the  meatus  gives  back-pressure  on  the  bladder  and  ultimately  on  the  kidneys, 
just  as  a  stricture  does  in  any  other  part  of  the  urethra.  In  addition  to  its 
mechanical  effects,  a  small  meatus  has  often  been  held  accountable  for  nocturnal 
enuresis  and  various  reflex  symptoms  in  children.  Apart  from  the  few  ex- 
amples of  actual  obstmction,  it  is  often  necessary  to  enlarge  the  opening  in 
gonorrhoea,  either  to  allow  a  freer  exit  for  the  discharge  or  to  permit  the  intro- 
duction of  instniments. 

Meatotomy. — The  operation  for  relief  of  a  narrowed  meatus  is  known  as 
meatotomy.  Dilatation  may  be  tried,  but  is  tedious  and  painful.  Meatotomy 
is  simple.  It  is  best  done  ^vdth  a  blunt-pointed  bistoury,  and  the  cut  should 
be  made  large  enough  to  admit  a  soimd  at  least  one  size  larger  than  the  opening 
desired,  as  cicatricial  contraction  will  reduce  the  size  of  this  opening  somewhat. 
If  the  anterior  inch  and  a  half  of  the  urethra  is  injected  with  a  five-per-eent  solu- 
tion of  cocaine  and  the  fluid  retained  for  five  minutes,  the  operation  is  nearly 
painless.  If  a  few  drops  of  one-per-cent  cocaine  be  injected  at  the  meatus  in 
the  line  of  the  frenum  no  pain  will  be  experienced  beyond  the  initial  prick  of 
the  needle.  The  cut  should  always  be  made  in  the  median  line  on  the  floor  of 
the  urethra.  The  opening  should  be  made  no  larger  than  is  necessar}^,  as  cases 
have  occurred  when  the  relaxation  of  the  freniun  coincident  with  an  unnecessarily 
extensive  operation  has  markedly  interfered  with  the  sensations  during  coitus. 

As  an  after-dressing,  it  is  well  to  twist  into  the  meatal  orifice  a  cone  of  cot- 
ton well  covered  with  boric-acid  ointment.  This  dressing  is  renewed  by  the 
patient  after  micturition.  The  tendency  is  for  this  opening  to  close,  and,  un- 
less a  patient  is  unusually  conscientious  in  the  introduction  of  the  plugs,  the 
meatus  will  probably  have  to  be  dilated  with  sounds  three  or  four  times  in  the 
coui"se  of  the  next  ten  days. 

Hemorrhage  is  the  only  complication  likely  to  arise,  and  that  can  be  easily 
controlled  by  pressure  and  a  T-bandage  to  hold  the  penis  upright  against  the 
abdominal  wall. 

Dilatation  of  the  Urethra. — ^This  condition  of  the  urethra,  is  described,  in  the 
case  reported,  as  a  dilatation  which  begins  immediately  behind  the  glans  and 
extends  to  the  peno-scrotal  angle.  The  widening  takes  place  at  the  expense 
of  the  inferior  surface  of  the  urethra,  the  superior  surface  being  unchanged. 
The  foreskin,  glans,  and  external  meatus  have  been  found  normal.  The  urine 
collects  in  the  sac,  whence  it  is  slowiy  passed  through  the  meatus.  The  sac 
is  lined  with  mucous  membrane.  Several  times  valve-like  processes  have  been 
found  at  the  junction  of  the  penile  with  the  glandular  urethra.  It  has  been  held 
that  these  valves  prevented  the  free  outflow^  of  the  urine,  since  the  glandular 
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urethra  itself  and  the  meatus  were,  in  these  cases,  normal.  Kaufmann  believes 
that  the  cause  of  the  urethral  dilatation  is  probably  to  be  found  in  some  defect 
at  the  junction  of  the  glandular  and  penile  urethra?,  a  defect  which  still  exists 
at  the  time  when  the  urine  first  leaves  the  bladder  and  enters  the  urethral 
canal,  and  at  a  time,  therefore,  when  complete  communication  has  not  yet  been 
established  between  the  two  urethral  segments.  The  stasis  of  the  urine  gradually 
causes  a  dilatation  of  the  walls  of  the  canal. 

Treatment  of  the  urethral  dilatation  has  been  successfully  carried  out,  in 
several  instances,  by  removing  an  oval  section  from  the  inferior  wall  of  the  di- 
verticulum and  suturing  together  the  cut  edges  of  the  remaining  portion  of  the 
canal. 

Double  Urethra. — This  malformation  (Fig.  460)  is  also  a  very  rare  condition, 
especially  when  the  duplication  is  complete.  True  double  urethra  is  found  only 
with  double  penis.     Usually  one  urethra  is  rudimentary;  frequently  one  is  above 

the  other.  Cases  are  seen  also  where  the  second 
urethra  is  only  a  superficial  cleft,  this  cleft  be- 
ing usually  on  the  glans;  but  it  may  stretch 
back  over  the  penis  and  parallel  the  true  ure- 
thra as  far  as  the  pubic  region,  where  it  may 
either  end,  or  else  connect  with  the  true  ure- 
thra. The  false  urethra  may  or  may  not  have 
a  superior  opening.  During  micturition  the 
urine  first  appears  at  the  pubic  opening  of  the 
false,  and  later  escapes  through  the  true  urethra. 
Hypospadias. — This  is  a  malformation  in 
which  the  urethra  does  not  terminate  normally, 
but  opens  on  the  inferior  surface  of  the  penis. 
The  condition  is  named,  according  to  the  posi- 
tion of  the  external  meatus,  glantlular,  penile, 
or  perineal.  In  the  glandular  variety  of  the 
hypospadias  the  meatus  is  found  inmiediately 
behind  the  glans;  in  the  penile,  the  opening  is  on  the  body  of  the  penis;  while  in 
the  perineal  variety  the  cleft  occurs  somewhere  in  th(>  perineum. 

The  etiology  of  hypospadias  has  b(H>n  alluded  to  in  the  nnnarks  about  em- 
bryology. (Page  635.)  An  arrested  or  unequal  development  of  the  constitu- 
ent portions  of  the  penis  leads  to  this  anomaly.  Reichel  states  that  the  degree 
of  deformity  is  an  indication  as  to  the  period  in  intra-uterine  life  at  which  the 
arrest  took  place.  Perineal  o[)enings  develop  in  the  sixth  or  seventh  month, 
and  the  glandular  from  the  twelfth  to  the  sixteenth  week.  In  the  glandular 
variety  the  penis  is  usually  stunted  antl  retracted  downward,  thus  causing  erec- 
tion to  be  difficult.  The  site  of  the  normal  external  urinary  meatus  is  generally 
marked  by  a  cleft  or  dimple  which  ends  blindly  in  the  tissue  of  the  glans,  or  else 
a  cleft  or  furrow  may  be  found  which  runs  backward  through  th(>  glandular 
tissue  until  it  meets  the  small  round  hole  that  indicates  the  beginning  of  the 
true  urethra.     In  hypospadias  of  the  body  of  the  penis,  the  urethral  opening 


Fig.  460. — Double  Urethra. 
(After  Duhot.) 
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is  placed  somewhere  between  the  corona  and  the  peno-scrotal  angle.  Ante- 
riorly to  the  urethral  orifice  the  normal  site  of  the  urethra  appears  only  as  a 
cleft  which  reaches  forward  for  a  short  distance.  The  covering  of  this  cleft 
is  usually  mucous  membrane.  The  perineal  type  of  hypospadias  is  very  rarely 
seen,  as  it  is  due  to  a  much  greater  fault  of  development.  Here  the  scrotum 
and  the  urethra  are  di\'ided  into  two  parts,  and,  in  the  depths  of  the  fissure 
thus  formed,  is  situated  the  orifice  of  the  urethra. 

In  the  female,  hypospadias  may  appear  as  a  cleft  on  the  under  surface  of 
the  urethra.     The  milder  degrees  of  h)rpospadias  do  not  cause  serious  incon- 
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Fig.  461. — Beck's  Operation  for  Hj-pospadias ;  First  Step.  Flaps  marked  out ;  longitudinal  in- 
cision over  the  urethra;  two  lateral  incisions  joining  the  longitudinal  at  the  h\-pospadiac  opening. 

Fig.  462. — Beck's  Operation  for  Hypospadias:  Second  Step.  The  flaps  have  been  dissected  back 
and  the  urethra  niobiUzed;  the  knife  is  shown  making  a  new  channel  through  the  glans. 

venience;  but  in  the  advanced  types  the  condition  may  interfere  with  erection 
and  coitus,  while  the  narrow  urethral  opening  may  cause  the  symptoms  of 
stricture. 

Charles  H.  Mayo  quotes  Kaufmann  and  Rennes  as  authority  for  the  state- 
ment that  hypospadias  occurs  once  in  everj'  three  hundred  and  fifty  males, 
which  renders  the  condition  more  common  than  is  generally  realized. 

The  treatment  for  hypospadias  is  wholly  operative.  Several  operations 
have  been  devised  for  the  cure  of  each  type  of  the  condition.  Only  the  most 
successful  will  be  described. 

Beck's  Operation  for  the  Cure  of  Glandular  Hj^jospadias. — Beck  has  had 
excellent  results  in  curing  glandular  hypospadias  by  emplo}'ing  the  following 
technique: — E.xposure  of  the  urethra  by  dissection  of  the  skin  (Fig.  461);  mo- 
bilization of  the  urethra ;  tunnelling  of  the  glans  with  a  knife  (Fig.  462) ;  urethra 
drawn  through  hole  in  glans  and  .sutured  in  place  (Fig.  463) ;  skin  flaps  replaced 
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and  sutured  (Fig.  464).  The  exposure  of  the  urethra  is  accompHshed  as  follows: — 
A  longitudinal  skin  incision  is  made  over  the  urethra,  extending  backward  from 
the  urethral  orifice  at  the  base  of  the  glans  for  about  two  and  one-half  inches. 
Two  lateral  incisions  are  then  made,  starting  at  the  junction  of  the  longitudinal 

incision  with  the  external 
urethral  opening.  Each 
cut  passes  outward,  skirt- 
ing the  corona  glandis  for 
approximately  one-third 
of  the  circumference  of 
the  penis.  In  this  man- 
ner are  marked  two  tri- 
angular flaps  which,  when 
dissected  away  from  the 
subcutaneous  tissue,  allow 
a  free  exposure  of  the 
lower  end  of  the  urethra. 
The  meatus  is  separated 
from  its  relations  and 
the  whole  urethra  dis- 
sected from  the  sur- 
rounding tissue  and  laid 
back.  It  is  now  neces- 
sary to  make  a  new 
passage  through  the 
glans.  A  narrow-bladed 
knife  is  chosen  for  this 
purpose,  and  a  stab- 
wound  made  from  the 
inferior  surface  at  the 
base     to    the    apex    of 


Fig.  463. — Beck's  Operation  for  Hypospadias;  Third  Step. 
The  urethra  is  here  represented  as  having  been  drawn  through 
the  new  glandular  canal.  The  external  meatus  is  placed  on  the 
dorsal  side  of  the  apex  of  the  glans.  It  is  shown  in  the  drawing 
on  the  ventral  surface  in  order  to  get  all  the  technique  of  this 
step  upon  one  illustration. 


the  glans.  The  point  of  emergence  of  the  knife  may  not  be  exactly  at  the  apex 
of  the  glans,  since  it  is  occasionally  found  preferable  to  place  the  new  external 
meatus  on  the  superior  surface  of  the  glans,  near  the  apex.  (Ochsner.) 
This  variation  is  introduced  to  overcome  the  pei-sistent  bending  downward 
which  often  accompanies  this  anomaly.  The  fi-eed  urethra  is  now  stretched 
along  its  future  bed  and  drawn  with  forceps  through  the  newly  formed  glandular 
tunnel;  there  it  is  fastened  in  place  with  interrupted  stitches  which  attach  the 
circumference  of  the  urethral  mouth  to  the  adjoining  cut  edges  of  the  gland- 
ular opening.  Before  this  wound  is  closed,  the  urethra  is  carefully  inspected, 
and  any  possible  source  of  future  retraction  overcome  by  mobilizing  it  still  more. 
The  urethra  is  finally  covered  in  by  the  triangular  skin  flaps.  These  flaps  are 
sewed  into  their  original  relations  with  either  continuous  or  interrupted  stitches. 
In  penile  hypospadias  a  more  complicated  state  of  affairs  is  usually  found. 
The  orifice  is  situated  at  a  distance  from  the  glans,  a  condition  which  in  itself 
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demands  a  more  elaborate  technique  for  its  cure.  Besides  the  above  condition, 
however,  the  body  of  the  penis  is  often  found  adherent  to  the  scrotum,  some- 
times in  such  a  manner  as  to  cause  a  sharp  downward  kink  of  the  whole  penis. 
The  adhesions  and  the  kink  must  be  remedied  before  any  attempt  is  made  to 
construct  a  new  urethra.  This  may  be  done  by  the  following  steps: — Freeing 
the  penis  from  the  scrotum  and  straightening  the  organ;  the  formation  of  a  new 
urethra;  the  union  of  the  two  urethrse. 
The  penis  may  be  separated  from  the  scro- 
tum by  blunt  dissection,  and  the  denuded 
area  thus  resulting  may  be  covered  with  a 
skin  flap  taken  from  the  scrotum.  The 
penis  may  other\\-ise  be  freed  by  a  trans- 
verse incision  (Boisson),  which  leaves  a 
diamond-shaj^ed  denuded  area  when  the 
penis  is  drawn  fon^-ard.  The  denuded  area 
on  the  penis  may  be  covered  with  grafts, 
or  the  condition  may  be  remedied  by  a 
plastic  operation.  C.  H.  Mayo  states  that 
this  operation  is  best  done  at  four  years  of 
age.  In  the  construction  of  a  new  urethra 
a  skin  flap  is  utilized.  The  methods  of  se- 
curing the  flap  are  numerous,  and  none  is 
suitable  for  all  conditions.  Duplay  and 
Thierech  make  longitudinal  incisions  on 
either  side  of  the  urethral  groove,  leaving  a 
strip  about  one-half  inch  in  width.  This 
strip  is  wrapped  around  a  catheter  and 
sewed  in  this  position.  Transverse  incisions 
at  the  ends  of  the  original  longitudinal 
urethral  cuts  permit  the  making  of  lateral  flaps  which  are  drawn  over  the 
catheter  and  there  secured  in  place  with  mattress  stitches.  This  operation  is 
best  done  at  the  fifth  or  sixth  year. 

The  union  of  the  two  urethrae  is  made  some  time  after  the  firet  two  steps, 
preferably  at  puberty,  as  the  co-operation  of  the  patient  is  essential  to  the  success 
of  the  operation.  The  sides  of  the  two  urethne  are  fastened  and  carefully 
sewed  together.  Constant  bladder  drainage  is  desirable.  Beck  and  Rochet 
have  each  adopted,  for  closure  of  penile  hypospadias,  a  technique  in  which  the 
flap  is  taken  from  the  scrotum.  Beck,  somewhat  after  the  method  of  Duplay, 
makes  a  urethra  from  a  scrotal  flap,  twisting  the  pedicle  so  as  to  turn  the  skin 
surface  out.     (Fig.  465.) 

Rochet's  Operation. — The  steps  of  this  operation  are  as  follows: — The  forma- 
tion of  a  new  anterior  channel  (Fig.  466) ;  the  taking  of  a  longitudinal  flap  from 
the  scrotum  (Fig.  467) ;  the  sewing  of  this  flap  about  a  catheter,  and  the  draw- 
ing it  through  a  new  anterior  channel  (Fig.  468).  A  transverse  incision  is  first 
made  in  front  of  the  hypospadiac  opening  about  five-eighths  of  an  inch  in  length. 


Fig.  464. — Beck's  Operation  for  Hypo- 
spadias; Fourth  Step.  The  end  of  the 
urethra  is  fastened  to  the  new  external 
meatus,  and  the  skin  flaps  are  closed  over 
the  mobihzed  urethra. 
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On  the  under  surface  of  the  penis  a  channel  is  tunnelled  out  by  blunt  dissec- 
tion to  the  base  of  the  glans,  whence  it  pierces  the  glans  and  emerges  at  its 


Fig.  465. 


Fig.  466. 


Fig.  465. — Beck's  Ojjeration  for  Penile  Hypospaclia.s.  Tlie  flap,  which  lia.s  been  taVten  from  tlie 
scrotum  to  be  utilized  in  making  an  anterior  canal,  is  here  represented  as  having  been  twisteil  upward, 
with  its  cut  surface  turned  inwanl. 

Fig.  466. — Rochet's  Operation  ff)r  Penile  Hypospadias;  First  Step.     Formation  of  now  anterior  canal. 


apex.  A  longitudinal  flap  is  taken  from  the  penis  and  scrotum,  its  base  b(Mng 
placed  at  the  orifice  of  the  urethra.  The  skin  is  wrapped  around  a  number 
21  F.  catheter  and  sewed  in  place  with  fine  catgut.  The  catheter  is  tied  in  place 
with  a  catgut  stitch.     The  catheter,  with  the  newly-constructed  urethra,  is 
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now  bent  upon  itself  and  carried  forward  and  under  the  bridge  of  skin  formed 
by  the  artificial  channel  previously  made.    The  edges  of  the  new  urethra  are  sewed 


Fig.  467. 


Fig.  468. 


Fig.  4G7. — Rochet's  Operation  for  Penile  Hypospadias;  Second  Step.  Longitudinal  flap  from  the 
scrotum  wrapped  around  a  flexible  catheter. 

Fig.  468. — Rochet's  Operation  for  Penile  Hypospadias;  Third  Step.  The  flap  has  been  drawn 
through  the  anterior  canal  on  a  catheter  and  then  made  fast  by  sutures. 

to  the  cut  edges  of  the  new  glandular  opening,  and  the  catheter  is  pushed  into 
the  bladder. 

The  causes  of  failure  are  given  by  C.  H.  Mayo  as  follows:— The  field  of 
operation  can  be  rendered  sterile  only  with  difficulty,  and  the  flaps  are  often 
under  too  great  tension.     Under  such  circumstances,  the  soaking  of  the  dressing 
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with  urine  may  lead  to  sloughing.  The  drainage  of  the  bladder  is  difficult  after 
the  third  day,  since  great  irritation  may  be  caused  by  the  pressure  of  the  cath- 
eter. This  leads  to  straining,  which  may  result  in  driving  the  urine  along  outside 
the  instrument,  or  else  may  force  the  latter  out  of  the  bladder  completely. 
Subsequent  contraction  of  the  dislocated  urethra  may  pull  the  penis  down- 
ward and  cause  the  stream  to  be  delivered  downward  in  its  original  direction. 
Mayo  advises  the  adoption  of  Thiersch's  suggestion  to  establish  constant  drain- 
age before  attempting  to  suture  the  flaps. 

Perineal  Hypospadias. — This  condition  is  generally  associated  with  more 
or  less  marked  pseudo-hermaphroditic  forms  and  then  seldom  calls  for  treatment. 

Occasionally,  however,  it  occurs 
in  otherwise  normal  males  with 
bifid  scrotum,  but  with  well- 
developed  penis  and  testis.  The 
perineal  meatus  may  be  single 
or  double.  Nove-Josserand  de- 
scribes an  operation  for  the  relief 
of  this  condition;  it  is  done  in 
three  stages  at  three  separate 
times.  The  penis  is  first  freed 
from  the  adhesions  which  usu- 
ally cause  it  to  curl  downward, 
is  then  straightened,  and  finally 
is  allowed  to  heal.  At  the  next 
opei'ation  a  subcutaneous  tun- 
nel is  made  from  the  abnormal 
meatus  forward  along  the  ven- 
tral aspect  of  the  penis  to  the 
base  of  the  glans,  and  an  ante- 
rior urethra  is  constructed  by 
placing  in  this  tunnel  an  Oilier 
graft  taken  from  the  thigh  and 
rolled  on  a  sound  with  the 
skin  side  facing  inward.  While 
this  graft  is  healing  in  place,  the 
bladder  is  drained  by  a  catheter 
passed  through  the  perineal 
meatus.  At  the  final  operation  the  remaining  defects  are  closed,  the  poste- 
rior urethra  is  united  to  the  anterior,  a  glandular  meatus  is  constructed  by  the 
method  described  above  (page  650),  and  the  halves  of  the  scrotum  are  refreshed 
and  united.    A  troublesome  fistula  may  persist  at  the  site  of  the  old  meatus. 

Epispadias. — This  malformation  (Fig.  469)  consists  in  a  urethral  fissure  upon 
the  superior  surface  of  the  penis.  It  is  usually  associated  with  exstrophy  of  the 
bladder,  but  may  be  confincnl  to  the  glans  or  to  the  body  of  the  penis;  and  when 
this  is  the  case  a  part  or  all  of  the  roof  of  the  urethra  may  be  absent.     The 


Fig.  469. — Epispadias.  (Courtesy  of  Dr.  Charles  L. 
Scudder,  Massachusetts  General  Hospital.)  Note  the 
typical  situation  of  the  opening,  near  the  pubic  bone. 
Above  it  may  be  seen  the  cicatrix  of  a  wound  made  for 
a  suprapubic  cystotomy  for  stone. 
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opening  is  commonly  found  immediately  in  front  of  the  symphysis  pubis,  though, 
in  rare  cases,  the  urethra  may  be  intact  up  to  the  point  where  the  corpus  spon- 
giosum expands  to  form  the  glans.  Usually  there  is  a  defect  in  the  pubic  bones. 
In  such  cases  the  penis  is  likely  to  be  short,  broad,  and  sometimes  twisted. 


Fig.  470. — Thiersch's  Operation  for  Epispadias;   First  Step.     Parallel    cuts  into   glans;    glandular 
flaps,  thus  formed,  sewed  over  the  catheter. 

There  is  a  long  prepuce  below,  while  above  there  is  often  seen  a  fold  of  skin 
which  projects  from  the  abdominal  wall,  and  partly  or  completely  covers 
the  epispadiac  opening.  The  urethral  orifice  is  large,  while  the  urethra  is  con- 
tinued for  a  certain  distance  forward  as  a  furrow,  deep  posteriorly  and  shallow 
anteriorly,  before  it  is  covered  with 
mucous  membrane.  Like  ectopia 
vesicae,  it  probablj'  represents  a 
vesical  rupture  or  "blow-out" 
from  the  embryonic   condition. 

Treatment. — Kaufmann,  in  the 
Deutsches  Archiv  fiir  Chirurgie,  50, 
a.,  cites  two  types  of  operations 
which  are  available  for  the  closure 
of  epispadiac  clefts:  (1)  Median 
closure  of  the  freshened  borders 
of  the  cleft  (von  Dieffenbach); 
(2)  closure  of  the  cleft  by  skin  flaps 
(Thiersch) . 

(1)  von  Dieffenbach's  opera- 
tion consists  of  the  following 
steps: — The  edges  which  border 
the  penile  cleft  on  the  dorsum  are 
freshened  ^-ith  scissors,  and  a 
sound  or  a  catheter  is  introduced 
into  the  bladder.  The  borders  are 
then  drawn  together  over  the  cath- 


.  ^ .  tit  iqB^^r 
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Fig.     471.- 
ond  Step. 


-Thiersch's  Operation  for  Epispadias:  Sec- 
Formation  of  penile  urethra;    incisions. 


656 


AMERICAN  PRACTICE  OF  SURGERY. 


eter.     There  are  several  methods  of  sewing  the  edges.     Silver  wire  has  been 
recommended  as  well  adapted  for  use  under  these  conditions. 

(2)  Thiersch's  operation  consists  of  the  following  steps: — Preliminary  es- 
tablishment of  perineal  fistula;  formation  of  urethral  canal  in  the  glans;  covering 
of  penile  cleft  with  skin  flaps;  coupling  together  of  newly  formed  glandular 
and  penile  urethrse;  and  closure  of  space  left  between  penile  flap  and  pubis 

with  abdominal  flaps.  In  establish- 
ing a  urinary  fistula  the  finger  or  a 
sound  is  passed  into  the  bladder  and 
hooked  backward  so  that  the  peri- 
neal rhaphe  is  made  to  bulge.  The 
bladder  is  then  opened  from  below 
and  constant  drainage  secured.  This 
preliminary  procedure  diverts  the 
urine  away  from  the  field  of  operation. 
The  transformation  of  the  glandu- 
lar cleft  into  a  closed  section  of  the 
urethra  opening  upon  the  apex  of  the 
glans  is  done  in  the  following  manner : 
— Two  parallel  incisions  are  made, 
one  on  each  side  of  the  glandular 
cleft.  (Fig.  470.)  The  planes  of  the 
incisions  converge  slightly  as  they 
enter  the  deeper  portions  of  the 
glans.  The  glans  is  thus  converted 
into  two  lateral  flaps  enclosing  a 
central  wedge-shaped  portion.  The 
superficial  surface  of  the  glans  which 
borders  the  cleft  is  denuded  for  a 
short  distance  parallel  tp  and  out- 
side the  cuts,  and  these  superficial  refreshed  areas  are  turned  over  inward  and 
placed  face  to  face,  thus  covering  the  wedge-shaped  central  portion.  The 
glandular  flaps  are  sewed  together  over  a  catheter  with  a  few  stitches. 

The  conversion  of  the  penile  cleft  into  a  urethra  is  accomplished  by  taking 
flaps  from  the  dorsum  of  the  penis,  in  the  following  manner: — A  longitudinal  cut 
is  made  parallel  to  and  to  the  right  of  the  cleft  for  its  whole  length.  (Fig.  471.) 
Across  the  ends  of  this  incision  cross  cuts  are  made  to  allow  the  flap  to  be  liftetl 
and  reflected.  A  similar  flap,  about  one-half  the  width  of  the  first,  is  taken 
from  the  left  side,  with  its  base  parallel  with  the  adjacent  cleft.  These  flaps 
are  dissected  up  and  drawn  together  over  the  cleft  in  such  a  manner  that 
they  convert  the  hollow  gutter  into  a  closed  tube.  They  are  fixed  in  i)lace 
without  tension,  so  that  the  denuded  surface  of  one  flap  comes  into  apposi- 
tion with  that  of  the  other,  while  the  ejiidermal  covering  of  the  inside  flaj)  looks 
into  the  urethra.  By  this  method  of  attachment  the  catheter  is  wholly  sur- 
rounded by  epithelium.     (Fig;  472.) 


•  Fig.  472. — Thiersch's  Operation  for  Epispadias; 
Third  Step.  Catheter  in  the  bladder;  overlapping 
flaps  from  body  of  penis  form  the  penile  urethra. 
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The  junction  of  the  new  glandular  and  penile  urethne  is  effected  in  the  fol- 
lowing manner: — The  uncovered  space  which  exists  anteriorly  between  the  two 
tubes  is  covered  by  prepuce.  This  is  done  by  thrusting  the  glans  through  a 
window  made  in  the  prepuce,  which  hangs  redundant  below  the  glans.  (Fig. 
473.)  The  cut  edge  of  the  dorsal,  or  upper,  fold 
of  the  prepuce  is  drawn  apart  to  make  two  edges, 
one  of  which  is  attached  to  the  glans,  the  other 
to  the  penile  flap.  This  closes  the  gap  between 
the  penile  and  glandular  portions  of  the  new 
urethra. 

To  close  the  space  left  behind  the  penile  flap, 
near  the  pubis,  the  neighboring  abdominal  skin 
is  employed  to  furnish  two  flaps.  (Fig.  474.) 
The  first  flap  has  the  shape  of  an  isosceles  tri- 
angle, and  is  taken  from  the  left  side,  its  base 
occupying  the  left  half  of  the  space  to  be  covered 
in.  This  flap  is  turned  down  in  such  a  manner 
that  the  under  skin  surface  faces  downward  over 
the  urethral  gap,  and  that  the  edge  of  this  first 
abdominal  flap  can  l^e  attached  to  the  posterior  or 
free  edge  of  the  penile  flap.  The  second  abdom- 
inal flap  comes  from  the  right,  its  base  being  sit- 
uated in  the  region  of  the  inguinal  canal.  This 
flap  is  triangular,  but  it  is  longer  than  the  first. 
It  is  drawn  down  toward  the  middle  line  over 
the  fiM,  so  that  the  raw  surfaces  of  the  two 
flaps  come  into  contact.  Here  the  outer  flap  is 
made  fast.  The  triangular  space  left  upon  the  abdominal  wall  is  covered  with 
skin  grafts. 

The  perineal  fistula  is  kept  open  for  fourteen  days  to  give  the  various  sections 
of  the  new  urethra  time  to  become  joined.  The  last  space  to  close  is  the  pos- 
terior one,  which  requires,  according  to  Thiersch,  forty-two  days.  Several 
smaller  operations  may  be  demanded  before  the  whole  urethra  is  constructed, 
but  the  period  of  fifteen  weeks  is  suflEicient  to  complete  the  matter. 

The  end  results  are  good.  In  cases  where  incontinence  is  associated  with 
epispadias,  Trendelenburg  resects  a  small  portion  of  the  enlarged  internal 
meatus,  and,  by  drawing  the  edges  together,  constructs  a  smaller  opening. 

Malformations  of  the  Scrotum. — Malformations  of  the  scrotum  are  ex- 
tremely rare. 

Ahsence  of  the  Scrotum. — Absence  of  the  scrotum  is  unkno\\'n,  except  in 
connection  with  hermaphrodism,  ectopia  vesicae,  and  total  non-development 
of  the  sexual  organs. 

Rudimentary  Scrotum. — Rudimentar}'  scrotum  may  be  unilateral  or  bi- 
lateral, and  of  all  degrees,  depending  chiefly  on  the  descent  and  development 
of  the  testes.     When  one  testis  is  retained  in  the  abdominal  ca\'ity  or  inguinal 
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Fig.  473.  —  Thiersch's  Operation 
for  Epispadias :  Fourth  Step.  The 
glans  ha\"ing  been  passed  through 
an  ojjening  in  the  prepuce,  the  junc- 
tion of  the  glandular  and  penile 
urethrae  is  effected  by  means  of  the 
cut  edge  of  the  prepuce. 
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ring,  the  corresponding  half  of  the  scrotum  is  contracted  and  relatively  scanty. 
But  if  the  retained  testis  is  latpr  brought  into  its  normal  position  by  art  or 
nature,  the  scrotum  tends  to  enlarge  to  accommodate  it.  The  size  of  the 
scrotum  is  always  proportional  and  varies  widely  in  different  individuals.  In 
some  it  is  very  snug,  in  other  it  ranges  through  all  grades  of  voluminousness  up 
to  the  extremely  loose,  baggy,  pendulous  scrotum  which  becomes  a  true  hyper- 
trophy of  the  scrotum. 

Hypertrophy  of  the  Scrotum. — Hypertrophy  of  the  scrotum  is  most  commonly 
associated  with  varicocele.  When  this  laxity  is  excessive  it  becomes  patho- 
logical; and  amputation  of  the  re- 
dundant scrotum  has  been  ad- 
vocated in  connection  with  the 
operation  for  ligation  of  the  sper- 
matic veins.  For  this  purpose  a 
special  curved  clamp  was  devised 
by  Henry  in  1871.  When  this  in- 
strument is  used,  the  testes  are 
raised  to  a  proper  height  and  the 
clamp  is  applied  below  them  in  the 
median  line  with  the  tip  close  to 
the  perineum.  The  superfluous  por- 
tion of  the  scrotum  included  be- 
tween the  blades  is  then  removed, 
and  after  careful  ha^mostasis  the 
free  margins  of  the  wound  are  unit- 
ed by  sutures.  The  testes  are 
strapped  and  supported  until  heal- 
ing is  complete.  The  scrotum  thus 
resected  becomes  a  natural  suspen- 
sory, and  is  supposed  to  prevent 
recurrence  of  the  symptoms  due  to 
dragging  and  swinging  of  the  tes- 
tes. As  a  matter  of  fact,  ligation 
and  section  of  the  veins  afford  such 
complete  relief  for  varicocele  that 
scrotal  amputation  is  now  rarely  done  in  this  country,  though  it  has  recently 
been  revived  by  French  surgeons, 

Bijid  Scrotum. — Bifid  scrotum,  occurring  in  connection  with  perineal  hy- 
pospadias, has  already  been  described,  and  so  also  has  been  the  operative 
treatment  of  the  condition. 

Dermoid  Cysts  of  the  Scrotum . — Dermoid  cysts  of  the  scrotum,  similar  to  those 
described  as  occurring  on  the  penis  and  prepuce,  are  sometimes  found  in  the 
scrotum  at  or  near  the  median  rhaphe.  Excision  is  the  projxn-  method  of  treat- 
ing them. 

Malformations  of   the   Testes. — Under   this   heading   will   be   considered 


Fig.  474.  —  Thiersch's  Operation  for  Epispadias ; 
Fifth  Step.  Closure  of  epispadiac  opening;  flaps 
taken  from  the  pubic  region. 
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absence   of  one   or   both  testes,  malposition  of  the  testes,   and   multipHcity 
of  testes. 

Absence  of  Both  Testes. — Absence  of  both  testes,  or  anorchidia.  is  extremely 
rare,  and  almost  imkno\Mi  in  otherwise  well-developed  subjects.  Early  reports 
of  this  condition  probably  represent  unrecognized  cases  of  bilateral  crj'ptorchidia. 

Absence  of  One  Testis. — Absence  of  one  testis,  or  true  monorchidia,  is  equally 
uncommon,  and  most  recorded  instances  of  it  are  doubtless  examples  of  unilat- 
eral crj'ptorchidism.  Nevertheless,  congenital  absence  of  one  or  both  testes 
may  occur.  In  these  cases,  the  corresponding  cord  and  epididymis  are  usually 
present  and  in  normal  posi- 
tion. This  condition  should 
not  be  confounded  with  atro- 
phy of  the  organs  in  adult  life, 
following  inflammation  or  se- 
nile decay. 

Malposition  of  the  Testes. — 
Malposition  of  the  testes,  com- 
monly known  as  undescended 
testis,  is  relatively  frequent, 
and  presents  an  important 
problem  of  surgery.  The  sub- 
ject has  recently  l^een  well  re- 
\'iewed  by  Odiome  and  Sim- 
mons. 

It  is  difficult  to  ascertain 
how  often  an  imperfect  descent 
of  the  testis  occurs.  Statistics 
in  adults  are  inaccurate,  as 
men  with  this  deformity  would 
hesitate  to  present  themselves 
for  positions  requiring  a  physi- 
cal examination,  and  only 
those  whose  cases  require  help 
for  some  injury  or  inflamma- 
tion would  come  to  the  attention  of  the  surgeon.  In  infants,  on  the  other 
hand,  undescended  testes  which  later  come  down  to  their  normal  position  are 
so  frequent  that  statistics  are  erroneous.  Probably  one  per  cent  of  all  males 
are  subject  to  this  defect  at  some  time  during  life.  Spontaneous  descent  may 
take  place  at  any  time  up  to  the  fourteenth  year;  but  if  a  testis  does  not  come 
down  within  a  year  from  birth,  it  seldom  descends  later. 

Arrest  of  a  testis  in  its  descent  is  caused  by  some  defect  of  development 
in  embr\'onic  or  foetal  life,  by  inflammatory  adhesions  to  adjacent  structures, 
or  by  an  adherent  congenital  hernial  sac.  In  infancy  and  childhood  a  truss 
worn  to  hold  back  such  an  inguinal  hernia  may  keep  back  the  testis  as  well. 
It  is  doubtfid  whether  heredity  plays  any  part  in  the  etiology  of  the  condition. 


Fig.  475. — Thiersch's  Operation  for  Epispadias;    Sixth  Step. 
Completion  of  plastic  work  over  the  pubic  region. 
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Malposition  of  tlie  testes  may  be  unilateral  or  bilateral.  It  is  much  commoner 
on  the  right  than  on  the  left  side.  The  testis  may  occupy  several  different  situ- 
a,tions,  as,  for  example,  within  the  abdominal  cavity — ^true  cryptorchidia ;  in  the 
inguinal  canal — partial  descent;  just  below  the  external  inguinal  ring  or  in  the 
extreme  upper  part  of  the  scrotum.  These  positions  are  seldom  constant, 
as  one  variety  may  readily  pass  into  another.  The  testis  may  also  wander 
out  of  its  normal  course  and  come  to  lie  in  Scarpa's  triangle ;  in  some  part  of 
the  perineum  (Fig.  476) ;  or  near  the  root  of  the  penis  or  subcutaneously  above 
the  inguinal  canal. 

When  the  testis  is  in  one  of  these  last  three  positions,  which  correspond 
to  the  points  of  origin  of  the  accessory  fibres  of  the  gubernaculum,  the  condi- 


a  b 

Fig.  476. — Testis  in  Perineum.     (Case  of  Dr.  Balch,  Massachusetts  General  Hospital.) 

a,  Before  the  operation;    b,  after  the  operation. 

tion  is  known  as  ectopia  testis,  or  aberrant  testis.  The  inguinal  variety  is  by  far 
the  most  commonly  seen;  but  this  may  be  partly  due  to  the  fact  that  in  this 
position  the  testis  is  most  exposed,  and  injury  would  more  frequently  bring  it  to 
the  surgeon's  attention.  Atrophy  of  the  scrotum  is  most  marked  in  those  cases 
in  which  the  testis  is  retained  in  the  abdomen  or  high  up  in  the  inguinal  canal. 

Halsted  records  a  case  in  which,  at  operation  for  Ic^ft  inguinal  hernia,  both 
testes  were  found  in  the  left  half  of  the  scrotum  with  fused  epididymides  and 
contained  in  a  common  tunica  vaginalis.  There  were  two  spermatic  arteries, 
and  two  vasa  deferentia  which  united  later,  all  of  them  contained  in  a  single 
very  large  cord  and  lying  in  the  left  inguinal  canal.  The  right  side  of  the  scro- 
tum and  the  right  inguinal  canal  were  empty.  This  condition,  termed  ectopia 
testis  transversa,  is  exceedingly  rare,  only  two  other  similar  cases,  both  also 
on  the  left  side,  having  evw  been  reported  in  the  literature. 

Symptoms. — As  a  rule,  there  are  no  symptoms  directly  traceable  to  the 
position  of  the  testis  except  in  so  far  as  its  position  exposes  it  to  trauma.  Con- 
tractions of  the  abdominal  muscles  squeeze  it,  and  in  the  event  of  any  inflam- 
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mation  the  unyielding  tissues  surrounding  it  resist  and  swell  to  such  an  ex^ 
tent  as  to  cause  intense  pain. 

Physiology. — ^An  undescended  testis  is  almost  invariably  imperfectly 
developed  and  is  very  seldom  capable  of  producing  spermatozoa.  Some  of 
these  organs  are  imperfectly  developed  from  the  beginning,  while  others,  though 
of  normal  structure  during  childhood,  undergo  none  of  the  usual  changes  at 
puberty.  Again,  the  function  of  spermatogenesis  may  be  retained  for  a  short 
time  after  its  establishment,  but  it  is  doubtful  if  the  function  is  ever  retained 
after  the  age  of  thirty. 

Pathology. — In  some  cases  there  is  little  if  any  change  in  the  gross  appear- 
ance of  the  organ.  In  childhood  the  change  is  essentially  a  fibrous  one.  The 
organ  may  closely  resemble  a  fibroma,  with  none  of  the  normal  testicular  struct- 
ure demonstrable  even  under  the  microscope.  In  adults,  if  the  testis  be  at  the 
base  of  the  scrotum,  or  even  in  the  groin,  it  may  vary  in  gross  ver\^  little  from 
the  normal,  but  is  usually  flaccid  and  small.  There  may  be  slight  malformation 
of  the  epididymis,  though  its  vas  is  generally  normal.  Microscopically  the 
fibrous  tissue  is  generally  increased  and  there  are  other  changes  in  the  tubules ; 
there  is  also  an  increase  in  the  number  of  the  interstitial  cells. 

Complications. — Acute  inflammation  of  an  undescended  testis  may  oceur 
in  the  course  of  a  gonorrhoea  or  an  attack  of  mumps,  and  chronic  inflammation 
may  be  the  result  of  tuberculous  or  syphilitic  infection. 

Hernia  is  the  most  common  complication.  This  is  easily  understood,  as  the 
processus  vaginalis  is  seldom  obliterated  and  its  descent  into  the  scrotum  pre- 
cedes that  of  the  testis.  The  hernial  sac  is  thus  formed  and  at  times  the  testis 
seems  to  act  as  a  ball  valve,  holding  the  intestine  in  the  sac.  Inguinal  hernia 
is  certainly  more  apt  to  become  strangulated  when  associated  with  an  unde- 
scended testis.  Interstitial  hernia  is  also  seen  associated  with  this  condition. 
The  testis  offers  an  obstruction  to  the  descent  of  the  hernia  along  the  canal 
and  its  sac  is  forced  out  between  the  layers  of  the  abdominal  wall.  If  the  funic- 
ular process  is  obliterated  a  simple  hydrocele  may  occur.  Torsion  of  the  cord 
is  rare,  but  about  fifty  per  cent  of  the  reported  cases  have  been  in  undescended 
testes. 

The  question  of  malignant  disease  in  an  undescended  testis  is  very  important. 
The  older  writers  believed  that  such  organs  were  a  source  of  danger  as  the 
possible  seat  of  malignant  disease  later.  Eccles,  on  the  other  hand,  believes  that 
no  sufficient  proof  of  this  exists.  Odiorne  and  Simmons  report  two  series  of 
cases  in  which  the  percentage  of  arrest  of  descent  was  eleven  per  cent  and 
twelve  per  cent  respectively.  Sarcoma  is  probably  somewhat  more  common 
in  these  abnormally  placed  testes.  It  is  extremely  rare  in  children.  It  is  most 
often  seen  in  inguinal  testes,  but  has  been  reported  a  number  of  times  in  testes 
retained  entirely  within  the  abdomen.  Metastasis  occurs  early  and  the  course 
of  this  disease  is  seldom  over  a  year. 

Treatment. — Consideration  of  the  age  of  the  patient  is  of  the  utmost  im- 
portance in  determining  the  treatment  of  these  cases.  In  infants  at  birth  the 
testes  are  frequently  undescended.     No  treatment  is  requh^d  unless  the  con- 
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dition  persists.  During  childhood  the  condition  becomes  more  important  as 
the  chances  of  a  spontaneous  descent  decrease.  After  the  child  has  reached  the 
age  of  eleven  or  twelve  the  chances  are  that  the  testes  will  never  reach  a  normal 
position  without  interference.  The  period  from  eleven  or  twelve  years  to 
puberty  is  the  most  favorable  for  operation. 

If  the  testis  can,  by  manipulation,  be  brought  down  into  the  scrotum,  trac- 
tion should  be  tried  frequently.  Such  measures  seem  to  aid  the  testis  in  its 
descent.  Up  to  puberty  undescended  testes  rarely  give  trouble,  but  after  the 
changes  incident  to  this  period  these  structures  are  much  more  liable  to  injury. 

Operation. — There  are  three  kinds  of  operation  for  the  relief  of  undescended 
testis:  orchidectomy,  orchidopexy,  and  replacement  in  the  abdominal  cavity. 
If  there  is  another  normal  testis,  especially  if  there  be  a  complicating  hernia 
on  the  side  of  the  undescended  testis,  orchidectomy  may  be  done.  Orchidopexy 
should  be  done  whenever  possible  in  childhood,  and,  before  an  orchidectomy 
is  undertaken,  it  should  be  attempted  in  adults  as  well. 

When  the  testis  lies  very  high  in  the  canal  and  cannot  be  brought  down, 
it  may  be  returned  to  the  abdominal  cavity.  In  no  case  should  both  testes 
in  children  be  returned  to  the  abdomen,  as  such  testes  are  sure  to  be  functionless. 

In  the  operation  of  orchidopexy  the  canal  is  opened  and  the  testis  exposed 
The  cord  is  dissected  free  and  an  attempt  is  made  to  draw  the  testis  down. 
Considerable  traction  can  be  made  without  danger.  If  this  does  not  give 
enough  slack,  the  vas  should  next  be  freed,  and,  if  necessary,  traction  made 
on  that.  As  a  rule,  it  is  the  shortness  of  the  vessels  that  makes  the  trouble, 
and  in  extreme  cases  these  may  be  cut,  the  testis  being  left  to  depend  for  its 
blood  supply  on  the  small  artery  which  accompanies  the  vas.  Such  a  proced- 
ure may  lead  to  atrophy  or  gangrene  of  the  testis.  Bevan,  however,  as  a  result 
of  a  series  of  cases  which  he  reports,  states  that  all  the  vessels  of  the  cord  ex- 
cept the  artery  of  the  vas  may  be  cut  out  without  subsequent  atrophy  of  the 
testis.  He  believes  that  this  procedure,  with  thorough  removal  of  the  con- 
nective tissue  of  the  cord,  is  an  essential  step  in  the  operation  of  orchidopexy, 
when  the  cord  is  very  short.  If  the  shortness  is  caused  by  the  vas,  the  epididy- 
mis may  be  partly  dissected  free  from  the  testis  and  the  organ  inverted. 

If  the  processus  vaginalis  has  never  been  closed  the  sac  should  be  divided, 
the  upper  portion  being  closed  off  by  suture  and  the  lower  part  stitched  about  the 
testis  to  form  a  tunica  vaginalis.  Traction  is  made  on  the  cord  and  a  suture 
is  passed  so  as  to  fasten  it  to  the  aponeurosis  of  the  external  oblique  at  the 
external  ring.  The  ring  is  closed  in  layers,  but  the  cord  is  brought  out  of  the 
lower  end  of  the  incision  below  both  layers  of  muscle,  and  not  between  the  lay- 
ers, as  in  the  Bassini  operation  for  the  radical  cure  of  hernia.  By  avoiding 
the  obliquity  of  the  canal  a  quarter  to  three-quarters  of  an  inch  is  gained 
in  the  length  of  the  cord.  A  place  for  the  testis  must  be  made  in  the  scrotum. 
This  is  easily  accomplished  with  the  finger.  At  times  the  testis  remains  in  the 
new-formed  sac,  but  as  a  rule  a  suture  must  be  passed  through  the  tunica 
albuginea  and  the  tissues  at  the  bottom  of  the  scrotum.  A  pad  and  bandage 
should  be  so  applied  as  to  hold  it  in  position.    Almost  always  the  testis  later 
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tends  to  draw  up.  This  may  occur  soon  or  it  may  be  a  gradual  process.  Much 
may  be  gained  by  frequent  traction  on  the  cord  during  convalescence  and  for 
months  afterward.  In  adults  the  testis  may  be  replaced  in  the  abdomen  and 
the  wall  closed  tight  in  cases  where  orchidopexy  is  impossible.  This  may  lead 
to  future  trouble,  as  the  testis  may  again  find  its  way  into  the  inguinal  canal. 

Results  of  Orchidopexy. — In  most  cases  the  testis  can  be  brought  down 
outside  the  external  ring,  even  if  it  cannot  be  put  in  its  noiTnal  position.  This 
permits  the  repair  of  a  complicating  hernia.  In  such  a  position  the  testis  may 
develop;  but  it  is  so  constantly  liable  to  trauma  that  most  surgeons  recom- 
mend its  removal,  if  there  be  a  normal  one  on  the  other  side.  Of  138  cases 
in  children  operated  on  by  Bevan,  79  were  followed  for  a  year.  Of  these  there 
were  31  in  which  the  testes  were  of  normal  size  and  in  normal  position;  35  in 
which  the  testes  were  of  normal  size,  but  situated  high  up  in  the  scrotum ;  and 
13  in  which  these  organs  were  atrophied.  Coley  operated  on  38  patients,  of 
whom  27  were  children;  all  of  them  were  under  30  years  of  age.  In  the  paper 
of  Odiome  and  Simmons  there  are  reported  24  orchidopexies  on  22  patients, 
two  of  the  cases  having  bilateral  retention. 

Multiplicity  of  Testes. — Multiplicity  of  testes,  or  polyorchidia,  is  so  rare  that 
only  one  authentic  case  can  be  found  in  the  literature.  Supernumerary  testes 
to  the  number  of  four  or  five  have  been  recorded;  but  such  reports  are  un- 
doubtedly fabulous  or  due  to  errors  in  observation,  various  tumors  being  mistaken 
for  additional  testes. 


IV.  TRAUMA. 

Under  the  heading  of  trauma  may  be  included :  foreign  bodies  (both  those 
encircling  the  penis  and  those  lodged  in  the  urethra) ;  mechanical  injuries  and 
their  consequences;    and  torsion  of  the  cord,  usually  of  traumatic  origin. 

Foreign  Bodies. — Foreign  bodies  may  be  slipped  over  and  around  the  penis 
intentionally  or  by  accident;  and,  by  interfering  with  the  return  flow  of  blood, 
may  cause  the  penis  to  swell  to  such  an  extent  as  to  niake  their  removal  im- 
possible. When  a  ring  is  thus  placed,  the  penis  may  be  tightly  wound,  from 
the  glans  back,  with  a  narrow  bandage  or  tape,  the  end  of  which  may  be  passed 
under  the  ring  and  the  latter  removed  by  forcing  it  foi-ward  as  the  tape  is  un- 
wound. If  the  ring  has  been  on  for  some  time,  and  has  ulcerated  into  the 
tissues,  this  manoeuvre  is  impossible.  In  such  a  case  the  ring  may  be  cut  by 
a  pair  of  pliers,  or  sawed  through  with  a  fine  saw  passed  beneath  it,  the  soft 
parts  under  the  saw  being  guarded  by  a  card  or  a  piece  of  thin  sheet  metal. 
If  the  ring  be  of  tempered  steel,  no  file  or  saw  wdll  cut  it.  Such  a  ring,  how- 
ever, is  brittle,  and  a  very  slight  crush  will  cause  it  to  break.  Other  bodies, 
such  as  a  glass  bottle  or  sledge-hammer  head,  must  be  removed  with  ingenuity 
suggested  by  the  occasion.  In  the  more  difficult  cases,  cocaine  or,  if  the  patient 
be  a  nervous  person,  ether  may  be  necessary. 

Foreign  bodies  may  enter  the  urethra  either  by  descent  from  the  kidneys 
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or  bladder,  or  by  insertion  through  the  external  urinary  meatus.  Renal  or  vesi- 
cal calculi,  during  their  passage  through  the  urethra,  may  become  impacted 
and  cause  ulceration,  at  times  even  leading  to  infiltration  of  urine.  It  should 
be  borne  in  mind  that  incisions  made  for  their  removal  heal  less  rapidly  in 
the  pendulous  than  in  the  deep  portion  of  the  urethra.  The  author  has  seen 
very  intractable  stricture  follow  the  removal  of  a  stone  through  an  opening  just 
in  front  of  the  scrotum.  When  possible,  calculi  should  be  withdrawn  by  long  for- 
ceps passed  through  the  external  meatus ;  but,  if  this  fails,  they  should  be  pushed 
back  into  the  posterior  urethra  and  removed  thence  by  external  urethrotomy. 

Foreign  bodies  of  great  variety  may  be  introduced  into  the  urethra,  some- 
times by  children  out  of  curiosity,  more  commonly  by  sexual  perverts  and  others 
for  purposes  of  sexual  excitement.  These  must  be  dealt  with  according  to  the 
circumstances  and  the  nature  of  the  body  in  each  case.  Pins  are  generally 
introduced  head  first,  and  may  then  be  lost  and  the  point  become  driven  into 
the  tissues.  In  a  case  of  this  nature  which  came  to  our  notice,  a  large  pin 
which  had  advanced  as  far  as  the  peno-scrotal  angle  was  removed  by  grasping 
the  head  and  forcing  the  point  out  through  the  urethra  and  corpus  spongiosum; 
then  the  direction  of  the  pin  was  reversed,  the  head  was  pushed  out  through 
the  meatus,  and  the  pin  was  easily  withdrawn.  In  another  case,  the  tufted 
end  of  a  broom-straw,  which  had  escaped  from  the  fingers  in  which  it  was  held, 
caused  the  straw  to  work  up  the  urethra  in  the  same  way  that  an  ear  of  wheat, 
placed  up  the  sleeve  with  the  bristles  pointing  down,  will  move  steadily  for- 
ward up  the  arm.  This  straw  was  recovered  from  the  bladder,  two  weeks 
later,  with  a  lithotrite.  No  injury  befell  the  urethra  beyond  a  tempory  ure- 
thritis. Catheters  and  other  instruments  may  be  broken  and  their  fragments 
left  in  the  urethra.  In  one  instance,  the  blade  of  an  Otis  urethrotome  broke 
off  and  became  deeply  embedded  in  the  soft  tissues  about  the  bulb.  It  caused 
no  symptoms  and  was,  therefore,  left  in  place,  since  to  search  for  it  would  have 
involved  much  more  serious  trauma. 

Mechanical  Injuries. — Mechanical  injuries  of  the  penis  are  not  infrequently 
seen. 

Laceration  of  the  Penis. — Laceration  of  the  penis  may  occur  in  any  severe 
accident,  and  may  be  of  all  degrees.  Owing  to  the  abundant  blood  supply 
there  is  usually  considerable  hemorrhage,  especially  if  the  corpora  cavernosa 
and  corpus  spongiosum  are  involved.  The  more  severe  injuries  are  often  asso- 
ciated with  a  rupture  of  the  urethra  and  accompanying  infiltration  of  urine. 
Laceration  may  occur  from  unusual  causes,  as  happened  in  a  case  seen  at  the 
Massachusetts  General  Hospital.  The  patient,  a  boy,  while  in  swimming,  had 
the  foreskin  so  severely  lacerated  from  the  bite  of  a  fish  that  circumcision  be- 
came necessary.     Horse-bite  of  the  penis  is  also  reported. 

Crushing  of  the  Penis. — Crushing  of  the  penis  may  occur  in  railway  injuries. 
In  these  cases  the  hemorrhage  may  not  be  severe  even  when  trauma  is  extreme, 
the  crushing  being  so  com])letc  as  to  give  almost  p(>rfect  blood  stasis.  In  the 
so-called  fractures  of  the  penis,  such  as  occur  during  violent  coitus  or  through 
efforts  to  alleviate  the  pain  and  deformity  in  chordee,  the  corpora  cavernosa 
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are  usually  ruptured.  In  dislocation  of  the  penis  they  become  separated  from 
their  attachments  to  the  pubic  rami,  so  that  the  shaft  of  the  penis  may  slip 
up  under  the  skin  of  the  abdomen.  Such  injuries  are  best  treated  by  replacing 
the  penis  in  its  normal  relations  and  securing  it  in  the  elevated  position  by  some 
form  of  T-bandage  till  the  injury  is  repaired.  The  prognosis  for  retention  of 
function  is  good. 

Stab  Wounds  of  the  Penis. — Stab  wounds  of  the  penis  are  sometimes  met 
with.  The  hemorrhage  from  the  clean-cut  edges  is  severe  and  may  rapidly  cause 
death  unless  controlled  by  a  tourniquet.  Cases  are  on  record  where  the  penis 
has  been  severed  from  the  body  with  rapidly  fatal  hemorrhage. 

Gunshot  Wounds  of  the  Penis. — Gunshot  wounds  of  the  penis  are  not  as  fre- 
quently accompanied  by  severe  bleeding  as  are  punctured  or  stab  wounds; 
but,  on  the  other  hand,  they  are  more  often  followed  by  sloughing  of  tissues, 
cicatricial  contraction,  and  consequent  deformity. 

In  all  penile  injuries  the  prominent  S}inptom  is  hemorrhage;  consequently 
haematoma  is  of  frequent  occurrence.  Often  this  will  undergo  complete  reab- 
sorption  on  treatment  by  rest,  ice  bags,  and  sedatives.  At  other  times  tapping 
may  be  resorted  to,  and  less  often  it  may  be  necessary  to  make  a  free  incision, 
for  the  purpose  of  clearing  out  the  clots  and  securing  a  bleeding  point.  The 
treatment  in  all  cases  should  be  directed  toward  the  production  of  a  clean 
wound;  and  the  administration  of  sedatives,  which  give  freedom  from  erections, 
aids  materially  toward  a  recover}'.  The  bromides  in  large  doses,  or  if  necessarj^ 
morphia,  may  be  used  for  this  purpose. 

Following  any  of  the  fomis  of  penile  trauma,  and  determined  by  their  nature 
and  severity,  there  may  be  more  or  less  defonnity  of  the  penis  from  cicatricial 
contraction,  causing  the  shaft  to  curve  downward  or  to  de\nate  permanently 
to  one  side.  Such  deformity  may  be  trifling  or  it  may  interfere  seriously 
with  function,  making  erection  painful  and  coitus  difficult  or  impossible.  These 
conditions  should  be  treated  by  an  appropriate  plastic  operation,  depending 
upon  the  particular  nature  of  each  case.  The  general  principles  involved  are 
the  freeing  of  adhesions,  the  division  of  contracting  bands,  the  removal  of  scar- 
tissue  as  far  as  possible,  and  the  application  of  grafts  to  denuded  surfaces  to 
prevent  recurrences  of  the  deformity  when  healing  takes  place. 

Injuries  of  the  Scrotum. — Injuries  of  the  scrotum  are  to  be  treated  on  general 
surgical  principles,  but  especial  care  must  be  given  to  ha'mostasis.  The  tissues 
are  so  lax  that  a  small  vessel  may  lead  to  an  extensive  haematoma.  (Plate 
XLVII,   Fig.  3.)  ^  ■ 

Injuries  of  the  Cord  or  Testis. — Injuries  of  the  cord  or  testis  may  occur  from 
any  of  the  forms  of  trauma.  Contusion  of  the  testis  may  cause  no  damage 
to  that  organ  apart  from  the  agonizing  pain.  If  the  contusion  is  severe  enough 
it  may  cause  orchitis  or  more  often  an  acute  hydrocele.  The  outcome  depends 
on  the  severity  of  the  blow.  In  extreme  cases  it  may  lead  to  sloughing  of  the 
organ  or  subsequent  atrophy.  Incised  wounds  may  give  rise  to  a  hernia  of  the 
substance  of  the  testis,  or,  if  the  epididymis  is  involved,  spermatocele  may  super- 
vene later.     In  each  case  treatment  must  be  determined  by  the  particular  con- 
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ditions.  In  the  clean-cut  wounds  of  the  cord,  it  is  advisable  to  make  an  attempt 
at  suturing  the  vas,  if  it  be  divided.  Several  cases  are  on  record  where  this  has 
been  done,  in  some  instances  with  apparent  success.  If  the  spermatic  artery- 
be  cut,  it  is  prone  to  retract,  but  must  be  followed  up  and  ligated,  even  if  it  have 
to  be  pursued  well  toward  its  origin.  The  artery  of  the  vas  generally  gives 
a  sufficient  blood  supply  for  the  testes  after  the  spermatic  artery  is  ligated. 

Thrombosis  of  the  Spermatic  Artery  or  of  the  Pampiniform  Plexus. — Throm- 
bosis of  the  spermatic  artery  or  of  the  pampiniform  plexus  may  produce  infarc- 
tion of  the  testis.  This  may  be  due  to  infection  or  to  trauma,  but  is  typically 
seen  in  infants  following  breech  delivery.  There  are  swelling  and  phlegmonous 
appearance  of  the  scrotum,  with  symptoms  suggesting  pelvic  peritonitis.  Treat- 
ment is  expectant  and  symptomatic.  Usually  the  swelling  subsides,  leaving 
in  the  testis  a  necrotic,  wedge-shaped  area,  which  cicatrizes,  like  an  infarct 
of  the  kidney. 

Burns  and  Frost-bites. — Bums  and  frost-bites  of  the  male  external  genitals 
are  uncommon,  but  may  result  in  more  or  less  serious  loss  of  substance  or  subse- 
quent cicatricial  deformity.  They  should  be  appropriately  treated  as  in  other 
parts  of  the  body. 

Rupture  of  the  Urethra. — Any  accident  in  which  a  severe  blow  is  received 
in  the  perineum  may  cause  a  rupture  of  the  urethra.  Falling  astride  the  edge 
of  a  barrel  or  a  beam  is  one  of  the  commonest  causes. 

The  course  which  the  urine  takes  in  extravasation  cases  is  dependent  on  the 
relations  of  the  injured  part  to  the  fascia.  Thus,  if  the  injury  be  at  or  in  front 
of  the  bulb,  the  scrotum,  the  penis,  or  the  abdominal  wall  will  be  involved.  If 
it  occurs  posteriorly  to  the  fascia,  the  spread  will  be  back  toward  the  rectum, 
the  base  of  the  bladder,  and  the  peritoneum. 

Symptoms. — The  most  frequent  sign  of  serious  injury  of  the  penis  is  bleed- 
ing from  the  meatus.  There  may  be  inability  to  pass  urine  or  the  patient 
may  say  that,  after  an  effort,  the  water  seemed  to  pass  out  from  the  bladder, 
but  that  little  or  none  appeared  at  the  meatus.  The  effort  may  have  been  accom- 
panied by  sharp  pain  and  the  appearance  of  increased  swelling  in  the  perineum. 
Efforts  at  catheterization  may  or  may  not  have  been  successful.  There  is 
usually  a  tense  dark  swelling  in  the  perineum.  If  this  swelling  exist,  but  without 
hemorrhage  from  the  meatus,  the  urethra  has  probably  not  been  injured. 

Treatment. — In  all  cases  where  rupture  of  the  urethra  is  suspected,  perineal 
section  should  be  done,  the  clots  cleaned  out,  and  the  ends  of  the  ruptured  part 
of  the  urethra  sutured  accurately  together.  It  is  not  possible  to  determine  the 
extent  of  the  injury  of  the  urethra  by  means  of  an  instrument  passed  in  from 
the  meatus.  Even  when  a  catheter  can  be  passed  into  the  bladder  simple  drain- 
age is  not  sufficient.  Leakage  of  urine  over  the  torn  surface  tends  to  form  a 
stricture.  No  better  evidence  of  this  is  needed  than  the  history  of  a  case  re- 
ported by  Dr.  A.  T.  Cabot  in  the  Boston  Medical  and  Surgical  Journal  of  No- 
vember 21st,  1901.  Two  months  after  treatment  of  a  torn  urethra  by  the  so- 
called  conservative  method  of  fastening  in  a  catheter,  the  patient  had  a  tight 
stricture  at  the  point  of  rupture.     Dr.  Cabot  did  a  resection  of  this  stricture 
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with  suture  of  the  urethra.  In  some  cases  the  operation  is  easy,  but  in  others, 
where  the  bleeding  has  stopped  and  the  bladder  is  empty,  it  may  prove  extremely 
difficult. 

The  usual  cut  for  perineal  section  is  made  and  the  clots  are  turned  out.  In 
many  cases  the  bulb  will  be  found  torn  completely  across.  The  distal  end  of  the 
urethra  is  readily  found  by  introducing  an  instrument  from  the  meatus.  The 
shrivelled  proximal  end  may  be  seen  in  the  middle  of  the  torn  bulb.  In  case  it  is 
difficult  to  differentiate,  in  the  mass  of  torn  tissues,  a  very  useful  guide  is  the 
bleeding  from  the  torn  vessels  of  the  bulb.  The  bleeding  point  is  grasped  and 
drawn  out  with  forceps,  and  this  often  reveals  the  torn  end  of  the  urethra. 
If  bleeding  has  ceased  and  if  the  bladder  end  of  the  passage  has  retracted 
deeply,  pressure  over  the  pubes  will  cause  a  gush  of  urine  in  the  wound,  thus 
disclosing  the  location  of  the  object  of  search.  If  the  bladder  has  been  aspirated 
so  that  pressure  can  produce  no  spirt  of  urine,  it  is  best  to  content  ourselves 
with  ha^^ng  established  free  drainage.  The  patient  is  put  to  bed  for  a  few- 
hours  until  urine  has  accumulated  in  the  bladder  and  then  a  second  search  is 
made  for  the  urethra,  when  in  all  probability  it  will  be  readily  found.  After 
the  two  ends  have  been  found  they  should  be  united  by  catgut  sutures.  Care 
should  be  taken  to  include  only  the  cavernous  and  muscular  tissues  in  the 
sutures.  After  accurate  approximation  has  been  secured  a  catheter  should  be 
passed  into  the  bladder  and  allowed  to  remain  there  for  about  ten  days.  The 
external  wound  should  be  not  sutured,  and  no  drainage  is  required. 

Any  injury  of  the  penis  which  results  in  solution  of  continuity  of  the  urethra 
may  give  rise  to  the  infiltration  of  urine.  This  may  result  only  in  a  localized 
abscess  or  it  may  be  so  great  as  to  involve  the  penis  and  scrotum  ver}'  extensively. 
In  the  more  aggravated  cases  large  areas  may  slough  away,  causing  death 
from  septic  poisoning  or  such  large  loss  of  tissue  that  the  urethra  may  end  at 
the  root  of  the  penis,  the  whole  of  the  corpus  spongiosum  and  urethra  having 
sloughed.  In  all  cases  where  urine  leaks  into  the  tissues  or  where  such  a  condi- 
tion is  suspected,  the  freest  drainage  is  essential  if  we  would  avoid  extensive 
necrosis  of  tissue.  If  necessary,  do  not  hesitate  to  di\'ide  the  scrotum  freely 
down  to  the  corpus  spongiosum,  lea\ing  the  wound  open  and  packing  it  with 
gauze  in  such  a  manner  that  one  testicle  lies  on  each  side.  Elaborate  plastic 
operations  may  later  be  necessary  to  restore  the  urethra  or  overcome  the  de- 
fomiity  of  the  penis.  Often  it  will  be  impossible  to  make  a  new  urethra,  and  the 
patient  may  then  have  to  pass  the  rest  of  his  existence  with  an  opening  in  the 
perineum.  Bound  dowTi,  as  the  proximal  end  of  the  urethra  is,  in  a  mass  of 
contracting  scar  tissue,  the  prospect  is  am-thing  but  pleasing. 

Small  areas  of  infiltration  may  occur  from  infection  of  follicles.  If  neglected, 
these  collections  of  pus  may  break  into  the  urethra  or  externally.  If  they  dis- 
charge outside,  the  sequel  is  usually  a  urinary  fistula.  Curetting  and  packing 
with  gauze  so  as  to  get  healing  from  below  up.  is  the  proper  treatment. 

Strangulation  of  the  Testis  from  Torsion  of  the  Cord.— The  testis  may 
become  strangulated  from  torsion  of  its  cord.  This  is  an  uncommon  accident. 
Scudder,  in  a  re\iew  of  the  recorded  cases  in  1901,  was  able  to  find  only  thirty- 
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two  instances.  In  nearly  one-half  of  the  cases  the  accident  occurred  in  unde- 
scended testis;  and,  in  all,  the  records  report  some  abnoraiality  of  the  testis. 
The  attachment  of  the  tunica  vaginalis  has  been  such  that  very  free  movement 
of  the  testis  within  the  sac  was  allowed.  In  1904  Edington  reported  two  cases, 
in  one  of  which  the  epididymis  was  wholly  within  the  tunica,  the  testis  hanging 

suspended  from  a  narrow  stalk.  The  im- 
mediate cause  of  the  twist  is  problemati- 
cal. There  is  often  a  history  of  strain  or 
excessive  coitus,  but  occasionally  no  rea- 
son for  the  occurrence  can  be  assigned. 
The  immediate  effect  of  torsion  is  inter- 
ference with  the  blood  supply.  (See  Fig. 
477.)  The  symptoms  are  sudden  severe 
pain  in  the  testis,  often  accompanied  by 
nausea,  vomiting,  or  a  moderate  degree  of 
shock.  There  may  be  slight  elevation  of 
temperature  or  even  a  chill.  At  times  it 
is  extremely  difficult  to  make  a  diagnosis 
between  a  strangulated  hernia  and  the 
condition  described.  The  constitutional 
symptoms  are  less  in  torsion  of  the  cord 
than  in  strangulation  of  the  bowel.  There 
is  no  obstruction  of  the  bowels,  as  a  rule. 
If  the  external  ring  is  empty,  the  diagno- 
sis is  simplified;  but,  if  the  condition  be 
associated  with  a  hernia,  operation  alone 
can  solve  the  problem. 

If  the  case  is  seen  immediately,  an  at- 
tempt may  be  made  to  untwist  the  cord 
and  save  the  testis.  After  two  or  three 
hours,  however,  removal  of  the  testis 
is  called  for,  as  it  is  sure  to  become  gangrenous  or  to  atrophy.  In  eighty-eight 
per  cent  of  the  cases  reported  by  Scudder,  gangrene  of  the  testis  ensued.  About 
seventy-five  per  cent  of  the  cases  occur  before  the  age  of  twenty-five.  There 
is  no  mortality. 


Fig.  477. — Twisted  Spermatic  Cord.  (War- 
ren Museum,  Harvard  Medical  School,  No. 
9846.)  Infarction  of  the  testis,  which  appears 
enlarged  and  dark  blue. 


V.   INFECTIONS. 


Under  this  heading  will  be  considered: — (1)  Inflammatory  processes  due  to 
bacterial  infection  (pyogenic,  tuberculous,  specific);  (2)  skin  diseases;  (3)  gan- 
grene;   (4)  elephantiasis. 

Inflammatory  Processes. — Inflammatory  processes  may  be  set  up  in  any 
part  of  the  male  external  genitalia  by  any  of  the  pathogenic  organisms.  For 
convenience,  they  will  be  described  in  three  groups,  according  to  the  nature  of 
the  infecting  bacteria. 
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(a)  Pyogenic  Infection. — Pyogenic  infection  may  be  due  to  any  of  the  pyo- 
genic organisms  finding  a  port  of  entry  after  trauma,  either  through  the  skin, 
by  way  of  the  urethra,  or  in  the  blood-stream.  According  to  their  site  of  invasion 
they  produce  characteristic  lesions,  which  we  now  propose  to  discuss  in  detail. 

Posthitis. — Posthitis  is  an  inflammation  of  the  mucous  membrane  lining 
the  inner  surface  of  the  prepuce. 

Balanitis. — Balanitis  is  a  similar  inflammation  of  the  mucous  membrane 
covering  the  glans  penis.  When  these  two  concur,  the  condition  is  termed 
balano-posthitis.  These  inflammatory  processes  of  the  glans  and  prepuce  com- 
monly occur,  from  lack  of  local  cleanliness,  in  patients  who  have  a  long,  tight 
prepuce;  often  as  complications  of  venereal  disease;  sometimes  in  connection 
with  diabetes,  when  the  readily  decomposing  urine  forms  a  favorable  culture 
medium.  The  immediate  treatment  consists  of  cleaning  the  parts  with  a  mild 
antiseptic  solution,  dusting  them  with  calomel,  aristol,  or  other  antiseptic 
powder,  and,  in  cases  with  phimosis,  providing  drainage  for  the  preputial  sac 
by  means  of  small  strips  of  gauze  tucked  under  the  foreskin.  After  the  acute 
attack  has  subsided,  or  even  sooner,  in  obstinate  cases,  circumcision  should  be 
done  to  prevent  future  recurrence  of  the  trouble,  and  any  other  contributing 
cause  should  be  treated  and  removed  if  possible.  In  diabetes,  circumcision 
will  relieve  but  not  cure  the  condition,  unless  the  glycosuria  can  be  controlled 
by  diet. 

Supeiiicial  infections  may  extend  over  the  entire  penis  and  scrotum,  pro- 
ducing the  same  fomis  of  cellulitis,  eiysipelas,  furuncle,  phlegmon,  abscess, 
lymphangitis,  and  phlebitis  seen  elsewhere  in  the  body.  These  affections 
may  follow  trauma  with  infiltration  of  urine.  The}'  are  treated  according  to 
general  principles  of  surgery.  Abscess  of  the  prepuce  occui-s  particularly  in 
cases  of  neglected  phimosis.  In  such  cases,  it  may  be  advisable  to  incise  and  drain 
the  abscess  fii^st,  circumcision  being  postponed  till  this  wound  is  granulating  or 
healed,  and  the  field  of  operation  relatively  clean. 

Cavernitis. — Cavernitis  is  produced  when  the  deeper  parts  of  the  penis 
are  invaded  by  pyogenic  infection.  It  may  lead  to  suppuration,  necrosis,  and 
destmction  of  the  erectile  tissues,  with  subsequent  loss  of  function.  Its  treat- 
ment is  free  incision  and  drainage. 

L^rethritis. — Urethritis  is  commonly  due  to  gonoiThoeal  infection,  but  in- 
flammation of  the  urethra  may  be  caused  by  other  pyogenic  organisms.  These 
conditions  and  their  treatment  are  discussed  at  length  in  a  later  chapter  of  this 
volume. 

Epididymitis. — Epididymitis  is  of  frequent  occurrence  and  is  usually  second- 
an,'  to  an  acute  urethritis;  but  it  may  also  occur  in  connection  with  a  cystitis 
from  unclean  instrumentation,  or  as  a  true  metastasis  from  a  focus  of  infection 
elsewhere  in  the  body,  or  as  a  complication  or  sequela  of  parotitis,  pneumonia, 
typhoid  fever,  or  appendicitis.  Whether  the  infection  be  derived  through 
the  blood-stream  or  by  direct  extension  downward  from  the  urinarv^  tract, 
the  inflammation  may  be  acute  or  chronic,  unilateral  or  bilateral,  though  it 
is  usually  limited  to  one  side,  more  commonly  the  left. 
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Orchitis. — Orchitis,  or  inflammation  of  the  testis,  has  the  same  causes  and 
modes  of  origin  as  epididymitis,  but  it  occurs  much  less  frequently.  Apparently 
the  testis  has  a  higher  degree  of  resistance,  for  it  may  often  escape  infection  where 
the  epididymis  is  involved.     Orchitis  is  always  associated  with  epididymitis. 

Acute  epididymitis  and  orchitis  are  symptomatized  by  a  sense  of  weight 
and  fulness  in  the  scrotum,  with  pain  extending  up  the  spermatic  cord,  local 
swelling,  and  very  acute  tenderness.  The  pain  of  epididymitis  is  relieved 
by  supporting  the  testes,  that  of  orchitis  is  not.  The  onset  is  fairly  rapid, 
with  headache,  general  malaise,  elevation  of  temperature,  and  increase  of 
sexual  excitability.  The  treatment  of  these  conditions,  when  due  to  gonorrhoea, 
is  elsewhere  described.  When  due  to  simple  pyogenic  infection,  they  are  usually 
less  severe  and  obstinate,  and  are  best  treated  by  the  combined  principles  of 
rest,  support,  local  applications,  or  counter-irritation  (with  iodine,  silver  nitrate, 
or  the  familiar  but  efficient  sailor's  remedy — a  tobacco  poultice),  by  bland, 
antiseptic  diuresis,  and  by  the  removal  of  the  cause.  Acute  epididymitis  is 
sometimes  seen  as  a  complication  in  the  convalescence  of  patients  who  are  sub- 
jected to  constant  bladder  drainage  after  prostatectomy,  perineal  section  for 
stricture,  or  cystotomy  for  calculus  or  tumor.  In  such  cases  the  drainage 
should  be  removed,  at  least  for  a  time^  since  the  inflammation  will  not  subside 
in  the  presence  of  the  mechanical  irritation  which  favored  infection. 

Chronic  epididymitis  and  orchitis  commonly  occur  as  sequelae  of  gonorrhoea, 
and  in  old  men  with  enlarged  prostate,  cystitis,  and  residual  urine,  whether 
they  are  or  are  not  leading  the  catheter  life.  If  these  affections  are  intractable 
and  a  source  of  persistent  pain  and  discomfort,  orchidectomy  and  epididymec- 
tomy  may  become  desirable,  especially  in  the  aged. 

Epididymitis  and  orchitis  rarely  go  on  to  suppuration;  but  if  they  do,  in- 
cision should  be  made  and  drainage  established.  They  generally  terminate 
by  resolution,  but  may  be  followed  by  permanent  connective-tissue  hyper- 
plasia, with  greater  or  less  destruction  of  the  glandular,  secreting  substance, 
or  by  atrophy,  partial  or  complete.  The  orchitis  associated  with  mumps  is  pre- 
sumably a  metastasis  due  to  the  same  unknown  infective  organism  as  the  process 
in  the  parotid.  At  and  after  puberty  it  is  much  more  liable  to  be  followed  by 
atrophy  than  in  boyhood.  Complete  atrophy  of  both  testes  of  course  pro- 
duces sterility,  but  this  is  also  and  oftener  brought  about  by  cicatricial  stenosis 
of  the  vas  and  ductuli  efferentes  following  the  inflammatory  process. 

An  undescended  testis  or  epididymis  is  liable  to  the  same  infections  as  if 
situated  in  the  scrotum.  In  the  abdominal  cavity,  a  secondary  peritonitis 
may  develop,  which  may  rarely  become  general  and  fatal.  Usually  the  inflam- 
mation undergoes  resolution  with  the  formation  of  adhesions.  The  same  is  true 
of  the  periorchitis  occurring  in  the  case  of  a  normally  seated  testis. 

Vesiculitis. — Vesiculitis,  or  inflammation  of  the  seminal  vesicles  and  of  the 
vas  deferens,  always  occurs  in  connection  with  extensions  of  an  infection  from 
the  urethra,  i)rostate,  or  bladder  to  the  ejiididymis  and  testis.  The  procc'ss  is 
most  commonly  of  gonorrhoeal  origin,  and  its  treatment  is  that  of  the  attendant 
conditions:    Sometimes  the  pain  and  fulness  in  the  region  of  the  prostate  can 
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be  relieved  by  "milking"  the  distended  vesicles  with  the  finger  in  the  rectum, 
through  which  they  may  be  felt  enlarged,  tender,  and  indurated.  The  char- 
acteristic symptoms  of  vesicular  infection  are  pain  on  defecation  and  on  mic- 
turition and  erection,  which  are  frequent.  There  may  be  blood  in  the  urine, 
and  seminal  discharges  with  the  stools. 

(6)  Tuberculous  Infection. — Tuberculosis  is  one  of  the  commonest  diseases 
of  the  genito-urinar}'  organs.  The  tubercle  bacillus  may  gain  access  to  the 
tissues  of  the  external  genitals  either  superficially,  through  the  blood,  or  by 
descent  from  the  kidney. 

Tuberculosis  of  the  penis  is  of  two  varieties,  both  of  them  rare.  (1)  Lupus 
of  the  penis  is  a  superficial,  cutaneous  affection  like  facial  lupus  vulgaris.  It 
occurs  principally  in  childhood  and  youth,  involves  the  shaft,  prepuce,  and 
glans  penis,  and  produces  shallow,  diffuse  ulcers  with  irregular,  undermined 
margins.  These  ulcers  progress  slowly  and  heal  by  obliterative  cicatrization. 
Occasionally  characteristic  soft,  apple-jelly  nodules  may  be  seen  in  the  midst 
of  the  lesions.  The  disease  is  gradually  destructive,  but  may  cease  spontane- 
ously, as  if  self-limited.  The  treatment  is  the  same  a.s  for  lupus  of  the  face. 
If  the  lesion  be  confined  to  the  foreskin,  circumcision  may  produce  complete 
cure.  (2)  Cavernous  tuberculosis  is  a  deeper  infection,  invohing  the  erectile 
bodies  in  necrosis  and  sloughing.    The  treatment  is  amputation  of  the  penis. 

Tuberculosis  of  the  penis  was  sometimes  caused,  in  infants  among  Hebrews, 
by  direct  infection  from  the  mouth  of  tuberculous  Mohels,*  who  were  in  the  habit 
of  stanching  the  bleeding  by  sucking  the  organ.  In  adults  it  may  be  similarly 
caused  by  practices  of  sexual  perversion. 

Tuberculosis  of  the  scrotum  is  rare,  and  is  likewise  of  two  varieties.  (1)  Lupus 
of  the  scrotum  is  characterized  by  circinate  lesions.  (2)  Deep  tuberculosis  is 
associated  with  the  formation  of  fistula?  from  sloughing  tuberculous  orchitis 
and  epididymitis. 

Tuberculosis  of  the  urethra  is  very  rare,  and  is  generally  secondary  to  a  tuber- 
culous process  situated  higher  up  in  the  genito-urinary  tract.  It  is  possible 
that  a  primaiy  tuberculous  ulceration  may  develop  in  the  urethral  mucous 
membrane,  but  such  an  occurrence  is  unlikely.  The  possibility  of  infection 
through  coitus  has  never  been  proved.  In  the  anterior  urethra,  the  lesions  are 
usually  situated  at  the  fossa  na\dcularis  and  in  the  bulb  portion,  where  the  nor- 
mal dilatation  favors  urinary  stasis.  More  often  the  ulcers  are  in  the  posterior 
urethra,  near  the  original  source  of  infection.  In  any  situation,  their  healing 
may  cause  cicatricial  stricture.  The  symptoms  are  pain,  frequency  of  urination, 
and  occasional  hemorrhage  on  micturition.  The  diagnosis  rests  on  the  deter- 
mination of  other  tuberculous  lesions,  on  urethroscopy,  and  on  the  finding 
of  tubercle  bacilli  in  the  urine.  The  treatment  is  the  removal  of  any  constant 
source  of  infection  (as,  for  example,  a  tuberculous  kidney),  the  avoidance 
of  instrumentation,  the  employment  of  diet,  general  hygiene,  and  fresh  air, 
and  perhaps  inoculations  of  tuberculin  under  control  of  the  opsonic  index. 

*  The  name  given  by  the  Hebrews  to  the  native  doctor  who  performs  the  rite  of  circumcision 
in  conjunction  with  the  Rabbi. 
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Tuberculosis  of  the  epididymis  is  very  common.  There  has  been  much  dis- 
cussion as  to  whether  the  disease  is  primary  in  the  epididymis  or  secondary 
to  an  infection  of  the  prostate  ot  kidney.  At  present  the  weight  of  evidence 
and  opinion  seems  to  be  that  genito-urinary  tuberculosis  is  generally  primary 
in  the  epidid3'mis,  originating  there  as  a  metastasis  from  a  perhaps  latent  focus 
elsewhere  in  the  body,  not  by  direct  extension.  This  view  is  favored  by  the  fact 
that  the  disease  usually  begins  in  the  globus  major,  where  the  blood-supply 
enters,  whereas  the  pyogenic  epididymitides  begin  in  the  globus  minor. 

Tuberculous  epididymitis  is  commonest  between  the  ages  of  twenty  and 
forty,  during  the  period  of  greatest  sexual  activity.  Trauma  and  gonorrhoea 
are  predisposing  causes.  The  disease  starts  on  one  side,  more  often  the  right, 
but  the  other  side  is  usually  later  involved.  It  begins  with  the  formation  of 
small,  hard,  painless  nodules  in  the  globus  major,  gradually  extending  through- 
out the  epididymis.  These  nodules  ultimately  undergo  caseous  degeneration, 
and  break  down  into  abscesses  which  discharge  through  sinuses  in  the  scrotum. 
Sooner  or  later  tuberculosis  of  the  testis  follows  tuberculous  epididymitis, 
though  the  testis  always  show  a  higher  degree  of  resistance  to  the  destructive 

process.  The  lesions  follow  the  same 
course  of  chronic  suppuration  as  they 
do  in  the  epididymis.  (Fig.  478.) 
The  diagnosis  of  tuberculous  epi- 
didymo-orchitis  involves  differentia- 
tion from  gumma,  malignant  neo- 
plasm, and  actinomycosis.  These  al- 
most always  originate  in  the  testis, 
whereas  tuberculosis  typically  starts 
in  the  epididymis.  Gumma  has  a 
characteristic  stony  hardness,  is  not 
painful,  and  does  not  break  down  and 
suppurate  earl}^  Malignant  tumors 
grow  rapidly,  do  not  break  down, 
and  are  accompanied  by  grave  con- 
stitutional disturbances.  Actinomy- 
cosis, a  very  rare  disease  of  the 
testis,  caused  by  the  ray-fungus, 
actinomyces,  may  produce  a  state  of 
chronic  induration  and  suppuration, 
closely  simulating  tuberculosis,  for 
which  it  is  commonly  mistaken  else- 
where in  the  body.  It  may  be 
demonstrated  by  finding  the  glassy  nodules  in  the  discharge,  and  by  an  ex- 
amination of  a  stained  smear.  The  treatment  of  actinomycosis  is  thorough 
curettage  and  drainage  of  the  affected  parts,  and  administration  of  potassium 
iodide  by  the  mouth. 

Tuberculous  epididymo-orehitis,  if   unchecked,  goes  on   to   complete  de- 


FiG.  478. — Tuberculosis  of  the  Testis.  (Warren 
Museum,  Harvard  Medical  School,  No.  2489.)  The 
testis  is  enlarged  and  divided  into  separate  com- 
partments by  fibrous  septa.  The  compartments 
or  cavities  thus  formed  are  filled  with  yellowish, 
opaque  matter. 
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struction  of  the  organs,  though  the  process  may  heal  spontaneously,  as  in  the 
case  of  tuberculosis  elsewhere  in  the  body.  Radical  treatment,  with  complete 
removal  of  the  affected  parts,  was  formerly  the  rule,  particularly  when  the  disease 
was  unilateral.  The  supposition  was  that  this  would  check  the  spread  of  the 
infection.     Experience  has  shown,  however,  that  this  is  not  the  case,  since  the 


Fig.  479. — Gumma  of  the  Testis :  Haematocele.  (Warren  Museum,  Harvard  Medical  School,  No. 
9688.)  The  body  of  the  testis  has  been  replaced  by  a  large  nodule  of  cheesy  fibrous  tissue.  The  tunica 
b  filled  with  clotted  blood.     On  the  siuface  is  a  button-like  necrotic  area. 


process  usually  occurs  in  a  few  years  on  the  other  side.  Recently  the  wide  ap- 
plication of  general  hygienic  measures  in  the  treatment  of  tuberculosis,  and  the 
use  of  tuberculin  as  an  opsonic  vaccine,  have  opened  new  possibilities  of  con- 
serv'atism.  These  are  now  of  foremost  importance  in  the  treatment  of  tuber- 
culous epididymo-orchitis,  local  surgery  being  reduced  to  the  thorough  curetting, 
and  wiping  out  with  iodine,  of  the  sinuses  and  abscess  ca\ities.  Keyes  recom- 
mends early  unilateral  epidid\Tnectomy,  in  the  belief  that,  freed  from  the  primary 
source  of  disease,  the  testis  will  escape  or  recover  from  the  infection.  If  it 
be  found  later  that  the  other  epididjTnis  must  be  removed,  sterility  will,  of  course, 
follow,  though  as  a  matter  of  fact  such  patients  are  usually  already  sterile 
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at  an  early  stage  of  the  disease.  Even  bilateral  epididymectomy,  however, 
is  preferable  to  castration;  for  the  patient  remains  potent,  though  sterile,  and 
retains  not  only  the  psychic  and  cosmetic  advantages  of  his  testes,  but  prob- 
ably also  the  value  of  their  internal  secretion.  Resuturing  of  the  vas  should 
be  attempted  later  in  some  cases. 

Tuberculosis  of  the  vas  and  seminal  vesicles  is  usually  secondary  to  tubercu- 
lous disease  elsewhere  in  the  genito-urinary  tract.  Rarely  it  may  be  primary 
in  the  vesicle,  and  may  then  be  treated  by  removal  of  the  vesicle  through  an 
abdominal  or  a  perineal  incision.  For  secondary  tuberculous  vesiculitis  there 
is  no  treatment  other  than  that  of  the  primary  focus. 

(c)  Specific  Infections. — The  specific  venereal  infections,  gonorrhoea,  chan- 
croid, and  syphilis,  are  especially  treated  in  other  articles  of  this  book.  (See 
also  Fig.  479  and  Plate  XLVII,  Fig.  1.) 

Skin  Diseases. — Skin  diseases  of  various  sorts — inflammatory,  parasitic, 
and  neurotic — may  affect  the  penis  and  scrotum,  and  occasionally  they  present 
in  these  parts  peculiar  and  characteristic  features. 

Herpes  Progenitalis. — Herpes  progenitalis  is  characterized  by  the  formation 
of  nmltiple,  small,  unilocular  vesicles  on  the  mucous  membrane  of  the  balano- 
preputial  sac,  especially  in  the  sulcus  behind  the  corona.  The  presence  of  these 
vesicles  is  associated  with  slight  burning  or  itching  sensations.  Local  un- 
cleanliness  and  a  long,  tight  foreskin  are  predisposing  causes.  The  vesicles, 
which  are  filled  with  clear,  serous  fluid,  may  disappear  through  absorption 
of  their  contents,  or  they  may  break  and  form  small,  superficial  circular  ulcers. 
The  treatment  is  the  same  as  that  of  balano-posthitis.  If  the  ulceration  per- 
sists it  may  usually  be  checked  by  the  application  of  silver  nitrate.  If  the 
lesions  recur,  circumcision  is  advisable. 

Verruca  acuminata,  or  venereal  wart,  is  a  papillomatous  hyperplastic  growth 
caused  by  a  heaping  up  of  squamous  epithelial  cells.  The  lesions  are  usually 
multiple,  and  may  be  moist  or  dry,  according  to  their  seat  in  the  balano-prepu- 
tial  sac  or  on  the  skin  of  the  penis  or  scrotum.  They  may  be  of  various  sizes, 
sessile  or  pedunculated,  ranging  in  color  from  pale  pink  to  deep  red,  and  secreting 
a  pungent,  viscid  fluid.  They  have  been  thought  to  be  contagious,  and  occur 
in  men  of  unclean  habits  and  much  addicted  to  venery.  They  may  be  treated 
by  excision  of  the  wart  and  cauterization  of  the  base,  followed  by  local  clean- 
liness and  the  use  of  an  astringent,  antiseptic  dusting-powder.  If  for  any 
reason  a  patient  refuse  operation,  the  growth  may  be  treated  by  painting  on  it 
salicylic  collodion  made  up  in  the  proportion  of  one  drachm  of  salicylic  acid 
to  one  ounce  of  collodion.  Persistent  application  of  this  mixture  will  gen- 
erally produce  a  satisfactory  euro,  causing  even  extensive  warts  to  disappear 
completely. 

Other  cutaneous  diseases  which  may  affect  the  penis  and  scrotum  arc  herpes 
zoster,  the  various  forms  of  eczema,  the  several  dermatitides,  interti'igo  and 
pruritus,  psoriasis,  favus,  leprosy,  scabies,  podiculi  pubis,  molluscum  contagi- 
osum,  pityriasis  versicolor,  chloasma,  and  vitiligo.  These  do  not  differ  from 
their  manifestations  elsewhere  in  the  body  and  they  require  similar  treatment. 
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Gangrene. — Gangrene  may  affect  separately  either  the  penis  or  the  scrotum. 

Gangrene  of  the  Penis. — Gangrene  of  the  penis  may  occur  from  a  variety  of 
causes.  It  may  follow  mechanical  or  chemical  trauma;  it  may  be  associated 
with  severe  infectious  diseases  or  with  the  toxemias  of  chronic  nephritis  and 
diabetes;  it  may  be  due  to  ingested  toxins,  such  as  ergot,  and  to  trophic  nerve 
disturbances.  In  all  cases  the  treatment  should  be  conservative.  The  penis 
should  be  supported  by  a  T-bandage  in  a  position  along  the  abdominal  wall, 


A 


~"^i 


Fig.  480. 


Fig.  481. 


Figs.  480  and  481. — Elephantiasis  of  the  Scrotum.     (After  Murray.) 
Fig.  480. — Anterior  View.     Fig.  481. — Posterior  View. 


which  most  favors  the  circulation.  Demarcation  of  the  necrotic  portion  will 
always  be  spontaneously  established,  and  more  of  the  organ  will  be  saved  than 
by  surgical  interv^ention.     Sexual  efficiency  is  usually  preserved. 

Gangrene  of  the  Scrotum. — Gangrene  of  the  scrotum  is  due  to  the  same  causes 
as  gangrene  of  the  penis  and  is  more  frequent.  Particular  care  should  be  taken 
to  prevent  it  in  patients  with  infections  Kke  small-pox,  cholera,  and  typhoid 
fever,  by  supporting  the  scrotum  with  a  soft  dry  dressing  and  suitable  bandage, 
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particularly  if  the  scrotum  is  large  and  its  tissues  are  lax.  When  the  condition  is 
established  it  should  be  treated  conservatively  with  incisions  to  let  out  accumu- 
lated pus  and  to  permit  the  cautious  removal  of  necrotic  tissue.  The  process 
may  involve  a  part  or  the  whole  of  one  or  both  testes  or  epididymides,  but 
it  usually  stops  at  the  tunica  vaginalis.  In  one  case  under  the  writer's  obser- 
vation, complete  destmction  of  the  scrotum  was  caused  by  gangrene  following 
the  application  of  a  carbolic-acid  poultice  for  epididymitis.  As  soon  as  healthy 
granulations  had  formed  over  the  exposed  testes,  a  new  scrotum  was  constructed 
by  means  of  a  large,  single  Thierech  graft  taken  from  the  thigh. 


Fig.  482. — Another  Case  of  Elephantiasis  of  the  Scrotum.     (After  Murray.) 


Elephantiasis. — Elephantiasis  of  the  penis  and  scrotum  is  rarely  seen  in 
this  country,  though  in  India  and  other  warm  countries  it  is  common.  (Figs. 
480-483.)  It  is  caused  by  the  Filaria  sanguinis  hominis  and  occurs  from  youth 
to  old  age.  In  a  series  of  one  hundred  and  forty  cases,  reported  by  Charles  in  the 
Indian  Medical  Gazette,  the  youngest  patient  was  sixteen,  the  oldest  sixty-two. 
It  may  occur  with  elephantiasis  of  other  parts  of  the  body  or  alone.  There 
may  be  numerous  complications  with  it,  such  as  hernia,  hydrocele,  or  varicocele. 
At  operation  the  spermatic  cord  may  be  found  of  great  length  or  there  may  be  a 
large  amount  of  blubbery  infiltration.    The  question  of  operation  in  any  case  has 
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to  be  determined  by  the  amount  of  inconvenience.  There  must  be  no  eczema 
or  septic  condition  of  the  skin  at  the  time,  and  very  careful  preparation  for 
several  days  is  necessary  in  order  to  secure  an  aseptic  field  of  operation.  Writ- 
ers vary  as  to  the  ad\isability  of  emplopng  a  tourniquet.  If  it  is  not  used, 
vessels  must  be  picked  up  at  once  as  fast  as  they  are  cut.  The  first  step  is  the 
enucleation  of  the  penis.  It  must  be  constantly  borne  in  mind  that  all  tissues 
drained  by  the  inguinal  lymphatics  must  be  removed.  The  lithotomy  position 
is  used.  The  first  incision  is  from  over  the  pubes  dow^l  to  the  preputial  opening. 
This  incision  is  carried  around  the  opening  and  the  penis  enucleated  by  blunt 
dissection  down  to  its  attachment  to  the  pubes.     Care  is  necessary  to  avoid 


Fig.  483. 


-Elephantiasis  of  the  Scrotxun.     Condition  of  the  parts  after  operation, 
that  sho-mi  in  Fig.  482.) 


(Same  case  as 


injur}''  to  the  dorsal  vein.  The  next  incision  starts  at  the  external  abdominal 
ring  and  cur\'es  around  the  neck  of  the  tumor  down  toward  the  median  line 
in  front  of  the  anus.  This  cut  is  repeated  on  the  opposite  side.  The  testes  are 
now  enucleated  by  blunt  dissection  and  the  penis,  testes,  and  cord  are  held 
up  over  the  pubes  while  the  base  of  the  first  incision  is  joined  to  the  starting  point 
of  the  side  incision  and  the  whole  mass  cut  away.  Great  care  must  be  taken 
not  to  injure  the  urethra  which  is  often  much  distorted  by  traction  of  the  tumor. 
The  skin  flaps  are  next  freed  on  each  side  sufficiently  to  allow  them  to  be  brought 
together  in  the  median  line.  The  testes  are  tucked  under  these  flaps.  Where 
these  skin  flaps  encircle  the  penis  they  are  stitched  to  it  b}'  sutures  which  pass 
through  the  tunica  albuginea.    The  prepuce  should  be  wholly  cut  away  and 
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skin  grafts  applied  over  the  entire  body  of  the  penis.  The  dressings  in  the 
perineum  are  held  in  place  by  a  figure-of-8  bandage.  Drainage  should  be 
provided  at  the  lower  end  of  the  incision.  Recovery  takes  place  rapidly  and 
healing  usually  occurs  by  first  intention.  A  period  of  twenty-one  days  repre- 
sents the  usual  stay  in  the  hospital.  In  1901  Charles  reported  one  hundred  and 
forty  consecutive  cases  without  a  death,  and  Maitland  had  operated  on  one 
hundred  and  twenty-five  cases  with  two  deaths.  One  death  was  from  diabetes 
mellitus  and  the  other  (in  the  case  of  a  very  feeble  old  man)  was  from  sepsis. 
In  one  instance  the  tumor  weighed  one  hundred  and  ten  pounds.  The  after- 
results  are  excellent.  The  position  of  the  testes  is  awkward  at  first,  but  a 
scrotum  forms  in  time  and  the  penis  is  perfectly  useful. 


VI.    TUMORS. 

Under  the  heading  of  tumors  may  be  classed  (1)  swellings  which  are  neither 
inflam.matory  nor  neoplastic,  and  (2)  neoplasms  (benign  or  malignant). 

(1)  Swellings  which  are  Neither  Inflammatory  nor  Neoplastic. — Under 
this  heading  are  included: — ^^aricose  conditions,  oedema,  emphysema,  hydro- 
cele, spermatocele,  and  ha^matocele. 

(a)  Varicose  Conditions. — Varicose  veins  of  the  penis  and  scrotum  are  not 
common,  and  occur  usually  in  patients  with  relaxed  tissues  and  a  tendency 
to  varicosis  elsewhere.  They  are  generally  associated  with  varicocele.  They 
may  cause  a  sense  of  fulness,  weight,  and  dragging  pain  in  the  parts,  but  pro- 
duce no  harm  unless  they  are  excessively  developed.  Palliative  treatment  by 
cold-water  douches  and  by  improvement  of  the  general  systemic  tone  may 
be  beneficial.  Surgical  treatment  consists  of  excision  and  multiple  ligation  of 
the  knotted,  swollen  venous  plexus. 

Varicocele  is  a  varicose  condition  of  the  pampiniform  plexus  of  veins  in  the 
spermatic  cord.  Occasionally  the  veins  of  the  testes  may  also  become  involved. 
The  condition  is  almost  invariably  on  the  left  side,  the  right  being  very  rarely 
affected.  An  anatomical  reason  for  this  is  that  the  left  spermatic  vein  entei-s 
the  left  renal  vein  at  a  right  angle,  whereas  the  right  spermatic  vein  enters  the 
inferior  vena  cava  at  an  acute  angle.  There  is,  therefore,  a  higher  column  of 
blood  and  less  freedom  of  outflow  in  the  spermatic  vein  on  the  left.  Another 
reason  has  been  thought  to  be  pressure  on  the  left  spermatic  vein  by  a  chronically 
distended  sigmoid.  Varicocele  may  similarly  be  a  pressure-symptom  of  an 
abdominal  tumor  or  of  an  improperly  fitting  truss. 

Varicocele  usually  makes  its  appearance  in  young  men  of  from  eighteen  to 
twenty-five  years.  To  a  greater  or  less  degree  enlargement  of  the  veins  of  the 
cord  exists  in  every  adult  male,  but  it  is  of  importance  only  when  it  produces 
symptoms.  Even  these,  in  a  majority  of  cases,  are  subjective  and  due  to  the 
imagination  of  the  patient,  who  fancies  all  sorts  of  direful  consequences  of  his 
ailment.  Quack  advertisements  about  the  "deadly  varicocele"  excite  him 
sometimes  to  a  state  of  almost  frenzied  apprehension,  which  requires  the  phy- 
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sician's  greatest  sympathy  and  patience  to  allay.  Sometimes,  on  the  other 
hand,  there  may  be  no  symptoms  directly  referable  to  the  varicocele,  and  a 
patient  may  be  wholly  unconscious  of  any  abnormality  until  an  examination 
for  the  araiy  or  navy,  or  for  the  fire  or  police  ser^-ice,  brings  out  the  knowledge 
that  he  is  suffering  from  a  condition  which  bars  him  from  such  service.  More 
often,  however,  there  is  a  slight  dragging  sensation,  running  up  along  the  cord 
and  into  the  back,  or  a  sense  of  weight  in  the  testis.  Exertion  may  increase 
these  sensations.  Exceptionally  there  may  be  actual  pain,  especially  after 
long  exercise  in  the  erect  position.     On  lying  down,  the  pain  disappears. 

The  diagnosis  of  varicocele  is  usually  easy.  The  left  side  of  the  scrotum 
is  felt  to  contain  a  mass  of  knotty,  twisted  cords  h'ing  between  the  testis  and  the 
external  ring;  and  in  verj-  rare  cases  the  same  sensation  is  felt  on  the  right  side 
of  the  scrotum.  When  the  patient  stands,  this  mass  presents  the  characteristic 
appearance,  and  conveys  to  the  examiner's  sense  of  touch  the  impression  of 
a  bunch  of  angle- worms ;  when  he  lies  down,  the  mass  in  large  measure  subsides, 
but  the  empty,  thickened  veins  can  usually  be  felt.  When  the  patient  coughs 
the  mass  may  convey  to  the  examiner's  fingers  a  sensation  very  similar  to  the  im- 
pulse conveyed  under  the  same  circumstance  by  a  hernial  mass.  This  is  due  to 
the  blood  being  forced  into  the  large  veins  by  the  increased  abdominal  pressure. 
The  possible  presence  of  a  complicating  hernia  can  be  determined  by  ha\'ing  the 
patient  cough  while  lying  down.  The  sensation  conveyed  b}'  the  mass  of  veins 
in  varicocele  readily  differentiates  it  from  hydrocele  or  spermatocele. 

The  prognosis  of  varicocele  is  good.  Apart  from  the  discomfort  experienced 
in  certain  cases,  there  is  little  disability.  Rarely  there  is  some  atrophy  of  the 
testis  on  the  affected  side,  both  directly  from  pressure  of  the  mass,  and  in- 
directly from  interference  with  its  blood  supply. 

Indications  for  surgical  treatment  of  varicocele  are  not  very  common. 
Operation  is  generally  unnecessarj-,  and  should  not  be  resorted  to  until  other 
measures  have  been  tried.  Medical  treatment  aims  at  promoting  the  circulation 
in  the  dilated  veins.  All  causes  of  active  or  passive  congestion  of  the  testis,  such 
as  long  walks,  horseback  riding,  long  periods  of  standing,  bicycling,  dancing, 
excessive  venery,  and  constipation  should  be  avoided.  Cold  applications  to  the 
scrotum  and  perineum,  morning  and  night,  are  ad\isable,  since  they  tend  to 
promote  contraction  of  the  scrotal  muscle  fibres.  The  cold  perineal  jet  douche 
may  also  be  found  of  value.  A  suspensoiy  bandage  should  be  worn  b}'  day, 
and,  if  properly  fitted,  it  should  not  be  uncomfortable.  In  hot  weather  it 
should  be  frequently  changed  and  washed,  or  it  may  chafe  and  irritate  the 
scrotum.  Such  treatment,  accompanied  by  moral  suasion  to  remove  the 
patient's  fears,  wall  generally  relieve  the  symptoms,  or  at  least  keep  the  condition 
stationary.  Only  when  the  symptoms  tend  to  recur,  should  radical  cure 
by  operation  be  attempted. 

Operations. — Various  operations  for  varicocele  have  been  de\'ised  and  used, — 
such,  for  example,  as  tight  compression,  galvano-puncture,  resection  of  a  portion  of 
the  scrotum,  and  subcutaneous  ligation  of  the  veins, — but  all  have  given  place 
to  ligation  of  the  veins  after  open  incision.     The  cut  may  be  made  anywhere 
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between  the  testis  and  the  external  inguinal  ring,  but  is  best  made  just  below 
the  ring.  The  cord  and  testis  are  readily  drawn  up,  and  the  high  position 
of  the  incision  makes  the  operative  field  easier  to  sterilize  and  to  keep  clean. 
The  veins  are  carefully  isolated  from  the  vas  and  the  spermatic  artery,  then 
ligated  in  two  places,  from  one  to  three  inches  apart,  and  the  portion  between 
the  ligatures  is  cut  away.  One  or  two  veins  should  be  left  for  normal  blood  re- 
turn. The  ends  of  the  ligatures  should  be  left  long,  so  that  they  may  be  tied 
together,  thus  approximating  the  cut  ends  of  the  veins  and  forming  a  cord 
to  support  the  testis  without  undue  strain  on  the  artery  and  vas.  Great  care 
must  be  taken  to  secure  complete  hsemostasis,  for  small  bleeding  points  may 
later  give  rise  to  a  troublesome  ha?matoma.  A  dressing  should  be  applied  and 
held  in  place  by  collodion,  since  bandages  are  prone  to  slip  out  of  position  as 
the  patient  moves.  The  cure  should  be  complete  in  about  ten  days,  though 
a  lump,  and  occasionally  tenderness,  may  persist  for  some  time  longer.  A 
well-fitting  suspensory  bandage  should  be  worn  for  at  least  six  weeks.  Com- 
plications are  infrequent,  but  atrophy  or  even  sloughing  of  the  testis  has  been 
reported.  For  this  reason,  before  any  operation  is  performed,  the  testis  should 
be  carefully  examined,  and,  if  any  atrophy  be  already  present,  the  patient's 
attention  should  be  called  to  it,  without  alarming  him,  so  that  he  may  not 
later  accuse  the  surgeon  of  having  caused  it. 

(b)  (Edema  of  the  Penis  and  Scrotum. — (Edema  of  the  penis  and  scrotum  may 
occur  as  one  of  the  manifestations  of  a  general  anasarca,  whether  of  cardiac, 
renal,  or  hepatic  origin ;  it  may  also  be  due  to  local  interference  with  the  venous 
or  lymphatic  drainage  of  the  genitals  from  pressure  by  an  enlarged  prostate 
or  by  a  cancer  of  the  rectum  or  some  other  form  of  pelvic  tumor,  or  it  may 
occur  in  connection  with  gonorrhoea,  or  after  circumcision.  In  the  former 
case,  the  treatment  is  that  of  the  general  condition;  in  the  latter,  the  attempt 
should  be  made  to  remove  the  cause,  if  possible. 

(c)  Emphysema  of  the  Penis  and  iScro^MW.— Emphysema  of  the  penis  and  scro- 
tum may  occur  as  part  of  a  general  emphysema  following  thoracic  injury  with 
perforation  of  the  lung.  Rarely,  it  may  be  due  to  local  trauma,  as  from  a 
trocar  wound  which  admits  air  to  the  tissues.  Pneumatocele  may  also  be  due 
to  infection  with  gas-producing  bacilli,  especially  the  Bacillus  aerogenes  cap- 
sulatus  of  Welch.  Such  forms  require,  as  elsewhere,  immediate  incision  and 
free  drainage,  or  even  radical  amputation  or  castration.  Traumatic,  non-in- 
fective emphysema  disappears  spontaneously  by  absorption  of  the  air  into 
the  blood. 

(d)  Hydrocele. — The  processus  vaginalis  of  the  peritoneum  may  never 
become  shut  off  from  the  general  peritoneal  cavity  after  the  descent  of  the 
testis.  This  gives  rise  to  what  is  known  as  a  congenital  hydrocele.  Again, 
the  neck  of  the  sac  may  be  obliterated,  but  fluid  may  collect  in  the  sac  so  that 
it  becomes  distended.  This  condition  is  known  as  a  hydrocele.  Rarely,  the 
processus  may  be  obliterated  at  two  or  more  spots,  thus  forming  multiple  hy- 
drocele along  the  cord,  with  perhaps  a  larger  one  surrounding  the  testis. 

A  hydrocele  may  be  unilateral  or  bilateral,  acute  or  chronic. 
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Acute  Hydrocele. — Hanging  freely  as  the  testis  does,  it  is  much  exposed  to 
trauma.  On  the  other  hand,  it  moves  freely  out  of  the  way  and  except  in  severe 
injuries  is  not  often  injured  to  such  an  extent  that  a  hydrocele  develops.  Trau- 
matic hydrocele  may  result  from  a  kick,  from  being  thrown  against  the  pommel 
of  the  saddle,  or  from  any  ^'iolence  which  carries  the  testis  as  far  as  its  mobility 
will  allow  and  crushes  it  against  the  leg  or  pubic  bone.  The  commonest  cause  of 
this  condition  is  an  inflammation  of  the  epididymis  or  testis.  This  is  usually 
of  gonorrhoeal  origin  and  may  be  extremely  painful.  Agonizing  as  the  pain 
may  be  with  the  organ  in  its  normal  position,  it  is  doubly  hard  to  bear  when 
the  testis  is  only  partly  descended, 
as  the  organ,  from  its  contracted 
quartei-s  in  the  canal,  has  then  no 
opportunity  to  expand.  Rough- 
ness in  the  manipulations  incident 
to  the  reduction  of  a  hernia  may 
produce  an  acute  hydrocele.  Tap- 
ping a  chronic  hydrocele  or  the 
injection  of  any  irritating  fluid  into 
its  sac  may  convert  a  chronic  into 
an  acute  process. 

Chronic  Hydrocele.  —  Chronic 
hydrocele  (Fig.  484)  may  arise 
from  the  acute  form  when  re- 
absorption  of  the  fluid  has  failed 
to  take  place,  but  usually  its 
origin  is  obscure  and  its  growth 
slow.  Congestion  due  to  some 
obstruction  to  the  return  flow  of 
blood  is  a  usual  cause.  It  is  often 
present  in  syphilis  of  the  testis  or 
epididymis  and  is  commonly  seen 
in  tuberculosis.  A  double  hydro- 
cele is  usually  dependent  upon  one 
of  these  two  causes.  A  hernia  or 
a  truss  may  furnish  the  cause  of 
obstruction  to  the  return  circula- 
tion, as  may  also  disease  of  the  liver  or  kidneys.  It  is  not  often  seen  in  general 
dropsy.  It  is  a  condition  frequently  seen  in  connection  with  elephantiasis  and  is 
commonly  associated  with  malignant  disease  of  the  testis  or  the  epididymis. 

Symptoms. — There  may  be  few  or  no  symptoms.  The  onset  of  the  chronic 
form  is  insidious,  and  a  patient's  attention  is  first  attracted  by  the  increasing 
size.  The  only  pain  is  from  the  dragging  weight.  As  the  tumor  becomes 
very  large  the  testis  is  compressed  (Figs.  485  and  485)  and  this  may  give  rise 
to  some  neuralgic  pains.  TMien  it  has  assumed  enonnous  proportions  the 
penis  may  be  drawn  back  to  such  an  extent  that  there  is  left  only  a  slit  in 


Fig.  484. — Hydrocele.  (Warren  Museum,  Harvard 
Medical  School,  No.  9683.)  The  testis  is  surrounded 
by  the  sac,  which  has  a  thickened  wall.  The  epidi- 
djTnis  is  well  marked,  and  in  the  upper  part  of  the 
sac  the  pampiniform  plexus  of  veins  is  \Tsible. 
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the  skin  where  the  urine  issues.  In  the  early  stages  of  its  development,  it 
will  be  noticed  that  the  swelling  lies  in  front  of  the  testis.  In  a  large  hydrocele 
the  testis  may  or  may  not  be  made  out  on  the  back  of  the  tumor. 

Diagnosis. — A  hydrocele  may  be  confused  with  a  hernia,  a  new-growth, 
a  hydrocele  of  the  cord,  a  spermatocele,  or  an  ha^matocele.  The  diagnosis 
between  a  hernia  and  a  hydrocele  may  be  of  the  utmost  importance.  A  hernia 
may  be  tympanitic,  a  hydrocele  is  never  so.  Hernia  is  not  translucent,  a  hy- 
drocele usually  transmits  light.  It  is  only  the  old  cases,  with  thickened  walls 
or  with  darkened  contents  from  blood  coloring  matter,  that  do  not  transmit 
light.  A  hernia  may  be  capable  of  reduction.  A  hydrocele  gives  no  impulse  on 
coughing  except  in  congenital  cases,  whereas  hernia  usually  gives  an  impulse.  A 
distended  large  hydrocele  may  give  a  transmitted  abdominal  impulse  on  coughing. 
Finally,  in  a  hydrocele  the  tumor  remains  when  a  finger  is  introduced  into  the 

ring  and  the  inguinal  canal  is 
proved  empty.  A  hernia  and 
a  hydrocele  may  exist  at  the 
same  time.  In  determining 
whether  we  have  a  new-grow1;h 
or  a  h3^drocele  to  deal  with, 
the  shape  of  the  tumor  is  often 
of  great  help.  A  hydrocele  is 
usually  smooth  and  pear- 
shaped.  A  new-growth  is  gen- 
erally irregular.  A  hydrocele 
is  not  tender  on  pressure, 
whereas  a  new-growth  is. 
Except  in  the  case  of  a  cystic 
testis  a  new-growth  is  not 
translucent.  In  some  in- 
stances a  sense  of  fluctuation 
can  be  detected  when  fluid  is 
present,  but  in  others  the  hy- 
drocele is  so  tense  that  it 
cannot  be  distinguished  from 
a  solid  growth.  In  these  cases 
tapping  with  a  fine  needle  gives 
information  of  the  greatest 
value.  In  this  way  only  can  spermatocele  and  hajmatocele  be  proven,  though 
we  may  at  times  be  quite  positive  of  a  spermatocele  from  its  position  behind, 
instead  of  in  front  of,  the  testis. 

Prognosis. — Spontaneous  cure  in  adults  is  extremely  rare,  though  not  un- 
common in  small  children.  As  a  rule,  the  tumor  gradually  increases  in  size 
until  it  attains  such  i)roj)ortions  that  it  may  reach  almost  down  to  the  knee. 
These  large  growths,  from  their  constant  dragging,  arc  apt  to  cause  hernia. 
They  are  constantly  wet  at  each  micturition,  and  as  a  result  they  become  ec- 


FiG.  485. — Hydrocele.      Sac  in  front  of  the  testis. 
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zematous  and  frequently  slough  superficially  until  they  present  an  unsightly 
appearance  and  are  a  source  of  great  inconvenience,  pain,  and  danger  to  their 
unhappy  possessors.  At  times  there  is  a  loss  of  the  spermatic  function  of  the 
testis. 

Treatment. — Treatment  may  be  palliative  or  it  may  be  conducted  with  a 
view  to  a  permanent  cure.  A  hydrocele  rarely  remains  stationar}\  There 
may  be  times  when  for  months  there  is  no  appreciable  increase  in  size,  but, 
as  a  rule,  the  tendency  is 
constantly  to  grow  larger. 
At  first,  a  large  suspensory 
bandage  may  be  all  that  is 
required.  Later,  tapping  at 
longer  or  shorter  int€r\'als 
will  be  necessar}'.  Patients 
who  are  unwilling  to  give 
up  the  requisite  time  or 
are  timid  about  operation, 
have  gone  comfortably  for 
years  with  an  occasional  tap- 
ping. The  frequency  with 
which  the  fluid  has  to 
be  drawn  ofif  varies.  Some- 
times twice  a  year  will 
be  sufficient  to  keep  the 
tumor    down    to   reasonable 


Again,  once  a 
prove    ineflfec- 


FiG.  486. — Hvdrocele.     Sac  above  the  testis. 


projX)rtions. 
month    may 
tual. 

Operations. — The  least 
fomiidable  operation  which 
promises  permanent  reUef  is 
the  injection  method.  The  fluid  of  the  hydrocele  is  first  withdrawn  and  then  a 
small  amount  of  some  irritating  fluid,  such  as  tincture  of  iodine  or  strong  carboHc 
acid,  is  injected  into  the  sac.  This  sets  up  an  inflammation  which  causes  the 
two  surfaces  of  the  tunica  vaginalis  to  become  adherent  to  each  other,  thus 
obliterating  the  ca\'ity.  Iodine  and  carbolic  acid  are  about  equally  certain, 
each  gi\'ing  about  eighty  per  cent  of  cures  in  properly  selected  cases.  These 
remedies  should  not  be  used  in  very  large  collections  of  fluid,  nor  in  old  hydro- 
celes which  have  been  tapped  repeatedly  and  have  thickened  or  even  calcareous 
walls,  nor  in  those  which  are  dependent  on  uncertain  causes.  Iodine  is 
far  more  painful  than  carbolic  acid  and  the  reaction  is  more  severe.  If 
iodine  is  used,  the  quantity  injected  should  equal  about  one-eighth  of  the 
fluid  removed.  If  carbolic  acid  is  employed,  it  will  be  sufficient  to  inject 
from  15  to  20  minims  of  the  liquefied  crj-stals.  Care  should  be  taken  to  remove 
all  the  hydrocele  fluid  possible,  as  the  injected  fluid  coagulates  what  is  left. 
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We  have  known  neglect  of  this  precaution  to  be  followed  by  a  reaction  so  severe 
as  to  necessitate  a  secondary  operation  for  the  evacuation  of  the  coagulated 
fibrin.  As  the  fluid  is  being  withdrawn  from  the  sac  the  cannula  may  escape 
from  the  cavity  and  lie  with  its  end  between  the  skin  and  the  outer  layer  of  the 
tunica.  If  the  iodine  or  carbolic  acid  is  injected  while  the  cannula  is  lying  in 
this  faulty  position,  severe  sloughing  may  follow.  If,  before  the  trocar  is  plunged 
in,  a  small  area  on  the  sterilized  skin  is  covered  with  sterile  vaseline  and  if 

the  trocar  is  inserted  through 
the  middle  of  this  area,  not 
only  will  the  instrument  enter 
more  easily,  but  the  skin  will 
be  protected  from  the  occur- 
rence of  a  carbolic-acid  burn 
when  the  cannula  is  with- 
drawn. It  is  perhaps  need- 
less to  add  that  the  spot  for 
the  puncture  must  be  care- 
fully selected  with  a  view  to 
the  avoidance  of  veins  and 
also  with  regard  to  the  pos- 
sible injury  of  the  testis  itself. 
If  a  vein  is  cut  and  a  ha^ma- 
tocele  results,  open  incision 
should  follow  at  once  and  the 
blood  clot  should  be  evacu- 
ated. With  very  nervous 
patients  a  small  area  may  be 
frozen  with  ethyl  chloride  be- 
fore the  trocar  is  inserted. 
The  injection  of  cocaine  is 
about  as  painful  as  is  the  in- 
sertion of  the  trocar.  The 
injection  of  the  carbolic  acid 
gives  very  slight  momentary 
pain.  The  patient  should  remain  in  bed  for  from  two  to  four  days,  according 
to  the  amount  of  reaction.  Two  days  usually  suffice  if  carbolic  acid  is  used. 
A  suspensory  bandage  should  be  worn  for  from  two  weeks  to  a  month. 

In  very  large  hydroceles ;  in  those  of  congenital  origin  and  in  those  with  thick 
sacs;  in  cases  where  it  is  desirable  to  examine  the  testis  more  closely;  in  cases 
also  where  a  positive  cure  is  desired,  and  in  all  hajmatoceles,  the  open  incision 
is  the  operation  of  choice. 

A  short  incision  is  made  through  the  skin,  underlying  tissues,  and  tunica, 
and  the  fluid  is  evacuated.  The  testis  is  then  examined  and,  if  there  is  nothing 
to  make  its  removal  necessary,  we  have  a  choice  of  several  methods  of  disposing 
of  the  sac.    We  may  dissect  it  back  to  its  reflection  from  the  testis,  epididymis, 
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Fig.  487.  —  Jaboulay's  Operation  for  Hydrocele.  (After 
Hartmann.)  Parietal  portion  of  the  sac  has  been  dissected 
out,  and  all  of  the  sac  wall  has  been  excised  except  a  portion 
just  large  enough  to  cover  the  cord.  In  the  drawing  the 
everted  sac  is  shown  to  be  wrapped  around  the  cord  and  epidi- 
dymis and  to  have  been  sewed  to  these  structures  at  a  point 
close  to  the  opening  in  the  skin. 
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and  cord,  remo\ing  the  whole  of  the  parietal  portions;  or  we  may,  after  the 
method  of  ^'olkmann,  stitch  the  cut  edge  of  the  tmiica  to  the  skin  and  then 
approximate  the  two  layers  of  the  tunica  by  interrupted  sutures  passed  through 
the  skin.     A  drain  should  be  inserted 
at  the  lower  angle  of  the  wound.     Per- 
haps the  simplest  method  is  that  of 
Jaboulay.     (Fig.  487.)     He  opens  the 
tunica  by  a  short  incision  and  then  turns 
the  testes  out  through  the  hole.     The 
edges  of  the  tunica  are  then  caught  to- 
gether  by  a  stitch  behind  the  cord. 
This  turns  the  sac  completely  inside  out, 
thereby  bringing  the  secreting  surfaces 
against  a  connective-tissue  layer.     It 
has  the  advantages  that  it  can  be  done 
through  a  short  high  incision,  that  local 
anaesthesia,   or  at  most  a  ver}'  short 
general  anaesthesia,  is  sufficient,   and 
that  the  wound  can  be  closed  tightly. 
In   all  cutting   operations  about   the 
scrotum  great  care  should  be  taken  to 
secure  absolute   haemo.stasis.    A  ver}'^ 
small  vessel  gives  a  large  haematoma 
in  the  loose  tissues  of  these  parts. 

(e)  Spermatocele. — A  spermatocele 
(Fig.  488)  originates  either  from  a  sim- 
ple serous  cyst,  which,  starting  outside 
the  seminiferous  tubules,  aften^ard 
establishes  a  communication  with  the  tubules  containing  the  spermatozoa, 
or  from  a  cyst  which  has  its  starting  point  in  an  injuiy  of  the  seminal  tubules 
and  thus  contains  spermatozoa.  To  the  latter  class  belong  the  spermatoceles 
of  traumatic  origin  and  retention  cysts  produced  from  any  stenosis  of  the  ducts. 
These  are  most  commonly  seen  at  the  head  of  the  epididjTuis.  They  are  usually 
outside  the  tunica  vaginalis,  but  may  be  found  inside.  Cases  are  recorded 
where,  in  tapping  a  hydrocele,  two  distinct  fluids  were  obtained.  The  trocar 
went  through  a  hydrocele  to  tap  a  spermatocele  nearer  the  testis.  Again,  a 
spermatocele  may  rupture  into  a  hydrocele,  thus  accounting  for  the  occasional 
presence  of  spermatozoa  in  the  fluid  of  a  hydrocele.  There  may  be  more  than 
one  cyst  or  there  may  be  a  spemiatocele  behind  the  testis  and  a  hydrocele  in 
front. 

These  cysts  vary  much  in  size.  They  are  commonly  smaller  than  hj'dro- 
celes  and  contain  from  a  few  drachms  to  a  few  ounces  of  fluid.  They  may  attain 
considerable  size. 

The  fluid  differs  both  in  appearance  and  chemically  from  that  found  in 
hydrocele.     It  has  been  variously  likened  to  barley  water  and  milk  and  water. 


Fig.  488. — Spermatocele.  In  contrast  to  hy- 
drocele the  distended  sac,  filled  with  semen,  is 
placed,  as  is  visual  in  these  cases,  above  the  testis. 
Section  reveals  a  normal  testis. 
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It  is  usually  somewhat  opalescent.  Under  the  microscope  enormous  numbers 
of  spermatozoa  and  a  few  cells  are  seen.  The  spermatozoa  are  generally  motile. 
Chemically,  very  little  albumin  is  found  and  the  specific  gravity  is  very  low. 

Symptoms. — There  are  seldom  any  symptoms  connected  with  a  sperma- 
tocele. The  patient  discovers  the  condition  by  accident  and,  except  in  the 
larger  spermatoceles,  which  may  cause  great  inconvenience,  the  tumor  gives 
no  discomfort.     Very  rarely  there  may  be  some  pain  or  a  dragging  sensation. 

Diagnosis. — These  cysts  are  at  times  extremely  hard  to  diagnosticate.  If 
they  are  very  small  they  may  be  mistaken  for  inflammatory  swellings  from  gon- 
orrhoea or  other  infection.  The  testis  is  below  and  in  front  of  the  swelling  in 
spermatocele,  whereas  the  reverse  condition  holds  with  hydrocele.  The  fluid 
may  be  under  such  tension  that  the  sense  of  touch  alone  cannot  distinguish 
a  solid  from  a  fluid.  Spermatoceles  are  generally  very  thin- walled  and  light 
is  transmitted  in  consequence  rather  more  freely  than  in  hydroceles.  Hsemato- 
cele  and  chylocele  transmit  light  much  less  freely  or  not  at  all.  A  final  resort 
must  be  made,  in  doubtful  cases,  to  tapping  with  a  subcutaneous-syringe  needle. 

Treatment. — In  a  certain  proportion  of  cases  a  cure  is  effected  by  tapping 
alone.  The  injection  of  from  ten  to  fifteen  minins  of  liquefied  carbolic  acid 
crystals  after  the  fluid  has  been  withdrawn,  makes  the  chance  of  a  cure  much 
greater.  Tincture  of  iodine  may  be  used  instead  of  the  carbolic  acid,  but  it  is 
much  more  painful  and  no  more  certain  in  the  results  which  it  produces.  Finally, 
the  cyst  may  be  dissected  out.  This  is  easily  done,  but,  as  in  all  operations  on 
the  scrotum,  accurate  hsemostasis  is  necessary  to  insure  against  hsematoma. 

(/)  Hcematocele. — Hsematocele  is  an  accumulation  of  blood  in  the  sac  of 
the  tunica  vaginalis.  Its  advent  is  sudden  and  is  usually  associated  with 
trauma.  It  may  occur  after  operations  for  hernia  and  hydrocele,  or  after 
tapping  a  hydrocele,  from  injury  to  a  small  vessel  with  the  trocar.  It  may 
be  dependent  on  a  highly  vascular  new-growth.  Ha^matocele  does  not 
transmit  light  with  the  hydroscope.  The  treatment  is  incision,  evacuation  of 
the  clot,  ligation  of  the  bleeding  point  if  there  be  one,  irrigation,  and  drainage. 
Infection  of  hjematocele  or  a  hydrocele  may  produce  the  condition  known  as 
pyocele — an  accumulation  of  pus  in  the  sac  of  the  tunica  vaginalis.  When 
its  development  is  secondary  to  a  tuberculous  epididymitis,  the  onset  is  slow. 

The  treatment  is  incision,  curettage,  and  drainage.  The  rare  condition  of 
chylocele  represents  a  collection  of  chylous  fluid  in  the  tunica  vaginalis,  caused 
by  filarial  infection  of  the  lacteals  and  lymphatics. 

(2)  Neoplasms. — Under  this  heading  are  included  the  remaining  tumors 
of  the  male  external  genitals,  whether  strictly  neoplastic  or  not.  They  may 
be  benign  or  malignant. 

(a)  Tumors  of  the  Penis. — With  the  exception  of  cancer,  tumors  of  the 
penis  are  rare. 

Lipoma. — Lipoma  is  very  rare,  but  may  occur  subcutancously  as  in  any 
other  part  of  the  body. 

Fibroma. — Fibroma  is  rare,  and  is  generally  connected  with  the  corpora 
cavernosa. 
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The  treatment  of  both  these  tumors  is  enucleation. 

Atigioma. — Angioma  may  be  capillar}^  or  arterial.  The  capillar}'  angioma 
is  the  common  na?M.is,  while  the  arterial  variety  is  an  erectile  pulsating  tumor 
filled  with  blood-spaces.  If  the  tumor  is  small,  it  may  be  excised:  if  it  is  large, 
the  better  plan  is  to  treat  it  by  electrolysis,  by  multiple  puncture  with  the 
thermo-  or  galvano-cauter}*,  or  by  the  use  of  liquid  air.  Ljnnphangioma  may 
also  occur,  especially  on  the  pre- 
puce. It  should  be  treated  in 
the  same  manner  as  the  other 
forms  of  angioma. 

Sebaceous  Cysts.  —  Sebaceous 
cysts  may  occur  in  any  part  of 
the  penis  where  sebaceous  glands 
exi-st.  Their  treatment  is  the 
same  as  that  of  wens  in  other 
parts  of  the  body. 

Dermoid  Cysts. — Dermoid 
cysts  have  been  described  under 
the  head  of  malfomiations. 

PapiUoma. — Papillomata  (Fig. 
489)  may  occur  on  any  part  of 
the  penis,  particularly  in  the 
sulcus  behind  the  corona  glandis. 
Such  papillary  growths  represent 
a  benign  heaping  up  of  squamous 
epithelium.  Their  treatment  is 
excision,  followed  by  cauterization 
of  the  base  with  silver  nitrate. 

Cutaneous  Horns. — Cutaneous 
horns,  analogous  to  those  found 
in  other  parts  of  the  body,  some- 
times grow  at  the  root  of  the  penis  or  behind  the  corona.  They  may  be  single 
or  multiple,  and  may  attain  considerable  size,  forming  an  obstacle  to  coitus. 
They  represent  a  morbid  development  of  the  stratum  comeum  of  the  epi- 
dermis. Roy  reports  several  remarkable  cases.  The  treatment  is  excision;  but 
the  growth  has  a  tendency  to  recur  unless  the  entire  matrix  is  removed. 

Cfiondroma. — Chondroma  is  a  rare  tumor  of  the  penis.  It  is  usually  connected 
with  the  corpora  cavernosa. 

Osteoma. — Osteoma  may  appear  in  the  penis,  not  as  a  true  tumor  of  bone, 
but  as  an  ossification  or  calcification  of  the  erectile  organs.  Possibly  it  repre- 
sents an  abortive  revei-sion  to  the  os  penis  or  os  priapi  of  certain  animals :  but, 
since  it  commonly  follows  trauma,  it  seems  more  Ukeh'  that  it  is  analogous  to 
the  muscular  ossification  sometimes  seen  at  the  site  of  blows.  The  treatment 
is  excision:  but,  if  the  growth  produces  no  symptoms,  it  may  be  left,  since  re- 
moval is  sometimes  accompanied  by  severe  hemon-hage. 


Fig.  489. — Papilloma  of  the  Penis.  (Warren  Museum, 
Harvard  Medical  School,  No.  5705.)  Extensive,  fine 
warty  outgrowths  on  the  inside  of  the  prepuce,  which 
appear  on  the  outer  surface  through  fistulous  op)enings. 
The  patient,  a  yoiuig  negro,  had  complete  phimosis, 
and  severe  hemorrhages  occurred  from  the  diseased  area. 
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Condyloma. — Condyloma  occurs  as  a  papillary  outgrowth  upon  the  glans 
and  the  foreskin.  It  is  caused  by  a  growth  of  the  papillary  layer  of  the  skin 
and  is  associated  with  enlargement  and  new-formation  of  the  blood-vessels 
themselves.  The  condylomata  may  spread  over  the  surface  of  the  glans  and 
inner  aspect  of  the  foreskin  until  a  conglomerate  irregular  mass  results,  which 
resembles  carcinoma.  It  differs  from  carcinoma,  however,  in  the  fact  that  it 
has  a  soft,  non-infiltrated  base.  The  separate  papillary  projections  which 
constitute  the  mass  may  be  removed  with  scissors,  and  afterward  the  base  should 
be  cauterized  with  a  cautery  or  with  strong  nitric  acid.  Salicylic  collodion 
may  rarely  cause  absorption  of  the  growth  without  operation. 

Sarcoma. — Englisch  states  that  sarcoma  occurs  in  only  4.2  per  cent  of  all 
mahgnant  tumors  of  the  penis.     Its  structure  varies  in  character  according  to 


Fig.  490. — Section  of  a  Melanotic  Sarcoma  of  the  Penis.  (Warren  Museum,  Harvard  Medical  School, 
No.  9596.)  New-growth  involving  the  glans  and  extending  backward  along  the  urethra;  several 
large  nodules. 

the  degree  of  involvement  of  the  cavernous  spaces.  In  comparison  with  sarco- 
matous tumors  in  general,  epithelioma  occurs  in  the  penis  with  relative  fre- 
quency. Tripke  describes  a  case  where  an  oval  tumor  was  found  placed  at  the 
beginning  of  the  corpora  cavernosa.  The  involvement  of  the  vessels  reduced 
the  anterior  part  of  the  penis  to  a  narrow  cord,  shiny  and  dark-colored.  Micro- 
scopic examination  showed  the  tumor  to  have  an  alveolar  structure,  the 
spaces  being  filled  with  round  cells  which  seemed  to  have  originated  from  the 
endothelial  lining  of  the  blood  spaces.  Other  cases  of  this  sort  have  been  re- 
ported by  Hildebrand,  Colmers,  and  others,  in  some  of  which  the  alveolar 
arrangement  was  not  found,  though  the  cells  apparently  originated  from  the 
endothelium  of  the  blood-spaces.  The  so-called  true  sarcoma  usually  takes 
its  origin  from  the  intervascular  connective  tissue  of  the  erectile  bodies.  Mel- 
anosarcoma  of  the  penis  (Fig.  490)  is  rarely  seen.  It  has  no  relation  with  the 
blood  spaces,  but  starts  from  a  na?vus,  or  from  a  markedly  pigmented  spot. 
Keyes  reports  a  case  in  which  such  a  tumor  developed  primarily  in  the  frenum 
glandis.  From  it  metastatic  foci  developed  in  the  mucous  membrane  of  the 
urethra  and  in  the  upper  surface  of  the  glans.  A  specimen  of  this  sort  is 
preserved  in  the  Warren  Museum  at  the  Harvard  Medical  School. 
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Carcinoma  of  the  Penis  and  Foreskin. — Carcinoma  of  these  parts  (Fig.  491) 
appears  in  men  between  the  ages  of  thirty  and  forty.  It  is  usually  of  the  squa- 
mous-cell  type.  This  variety  does  not  form  metastases  at  an  early  stage,  and 
is  relatively  not  malignant.  The  papillary'  variety  develops  with  rapidity. 
It  is  characterized  by  irregular  projecting  masses,  the  bases  of  which  are  placed 
near  the  corona  glandis.  Palpation  of  the  base  of  the  gro\\'th  discovers  a  hard 
resistance  which  points  to  infiltration  into  the  tissue  beneath.  Cancer  of  the 
penis  in  its  later  stages  frequently  breaks  down  and  forms  ulcers.  Occasionally 
the  ulcer  is  found  to  be  associated  with  a  small  warty  growth,  or  it  develops 
after  this  has  existed  for  a  certain  length  of  time.  The  corpora  cavernosa  are 
rarely  attacked  at  first,  but  may  be  involved  when  the  growth  has  infiltrated 
deeply  from  without  inward.     As  a  rule,  the  inguinal  lymph  nodes  are  the  only 


Fig.  491. — Epithelioma  of   the  Penis.       CWarren  Museum,  Har\-ard  Medical  School,  No.  2900.) 
A  fungous,  ulcerating  new-growth  which  has  invaded  the  glans  and  the  prepuce. 


ones  infected;  further  metastases  are  rare.     It  will  be  remembered  that  the 
lymphatics  of  the  penis  are  arranged  in  two  systems — a  superficial  and  a  deep. 
Both    intercommunicate    freely  about  the  corona  glandis  and    carry  lymph 
from  the  skin  and  deeper  parts  to  the  inguinal  lymph  nodes  by  means  of  the  su- 
perficial and  deep  dorsal  channels.     These  collecting  trunks  may  be  single  or 
r  double,  and  communicate  with  each  other  with  more  or  less  freedom.     The 
[dorsal  lymphatics  of  the  penis  are  infected  early  in  cancer  of  the  penis,  while 
the  corpora  cavernosa,  as  mentioned  before,  are  only  secondarily  invaded. 
Mien  the  disease  has  extended  into  the  deeper  portions  of  the  cavernosa  and 
[the  corpus  spongiosum  the  metastases  are  carried  under  the  pubic  arch  into 
the  pelvic  lymph  nodes.     Such  an  infiltration  demands  complete  removal  of 
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the  penis  with  its  crura.     The  immediate  results  of  the  operation  may  be  en- 
couraging, but  it  is  not  often  successful  in  preventing  a  recurrence. 


Amputation  of  the   Penis. 

Cancer  of  the  penis  may  be  said  to  be  operable  when  the  disease  is  limited 
to  the  distal  third  of  the  organ.  There  may,  in  these  cases,  be  infection  of  the 
superficial  inguinal  lymph  nodes  through  the  dorsal  lymphatics,  but  the  infec- 


Fio.  492. — Partial  Amputation  of  the  Penis;  Nicoll's  Operation ;  First  Step.  Y-0  incision.  The 
O  loop  circles  the  penis  obliquely  and  extends  only  tlirough  the  thickness  of  the  skin.  The  dissection 
of  the  dorsal  lymphatics  is  carried  up  into  the  groin. 

tion  has  not  yet  reached  the  infrapubic  lymphatics.  The  success  of  the  at- 
tempted removal  of  the  disease  rests  upon  the  thoroughness  with  which  the 
infected  lymphatics  and  lymph  nodes  are  dissected  out.  The  anterior  two- 
thirds  of  the  penis  must  be  sacrificed  in  nearly  all  cases.  Nicoll  removes  the 
dorsal  vessels  and  lymphatics,   their  surrounding  connective  tissue  and  fat, 
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together  with  the  inguinal  l}Tnph  nodes,  through  one  Y-shaped  incision. 
Further  indications  to  be  fulfilled  in  carrying  out  amputation  of  the  penis  are 
the  control  of  hemorrhage  and  the  prevention  of  secondary  contraction  of  the 
meatus. 

Amputation  may  be  either  partial  or  total. 

Partial  amputation  of  the  penis.may  be  done  by  the  following  steps  (Xicoll) : 
— Sound  passed  into  bladder;  Y-incision  on  dorsum,  oblique  circular  incision 
of  the  body  of  the  penis;  lymph  nodes  of  groin  dissected  out;  lymph  nodes 


Fig.  493. — Partial  Amputation  of  the  Penis;  NicoU's  Operation;    Second  Step.     The  penis  has  been  re- 
moved, the  urethra  being  left  longer  than  the  corpora  cavernosa :   the  urethra  Ls  spUt  transversely. 


about  external  iliac  vessels  dissected  out ;  excision  of  dorsal  blood  and  lymph- 
atic vessels;  amputation  of  cavernous  bodies,  and,  next,  of  spongy  body;  trans- 
verse splitting  of  the  urethra  for  suture  purposes;  suture.  A  sound  is  passed 
into  the  bladder,  and  the  handle  is  depressed  between  the  thighs.  The  Y- 
incision  is  made,  as  shown  in  Fig.  492.  The  arms  of  the  Y  extend  along  the  folds 
of  the  groins,  their  common  continuation  is  carried  down  over  the  dorsum  of 
the  penis  for  a  distance  approximately  equal  to  one-third  or  one-fourth  of  the 
proximal  portion  of  the  penis.  This  tenninates  in  a  loop  which  obliquelj- 
encircles  the  penis.  The  portions  of  the  incision  which  travei-se  the  doi-sum 
and  groin  are  deep,  but  the  circular  cut  around  the  penis  merely  passes  through 
the  skin.     (Fig.  493.) 
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The  lymph  nodes,  with  their  bed  of  fat,  are  cleanly  dissected  from  both 
groins,  and  ligatures  are  applied  to  the  superficial  epigastric,  the  superficial 
circumflex  iliac,  and  the  external  pudic  arteries  and  veins.  The  femoral  sheath 
is  then  exposed,  through  the  fascia  lata,  and  the  peritoneum  is  pushed  back 
in  order  that  the  fat  which  lies  about  the  external  iliac  vessels  may  be  explored 
for  infected  lymph  nodes.  All  infected  tissue  is  freely  removed  from  this  situ- 
ation.    The  dorsal  blood  and  lymphatic  vessels  are  taken  out  cleanly  down 


Fig.  494. 


-Partial  Amputation  of  the  Penis;   Nicoll's  Operation;  Third  Step. 
Drainage  of  groins  for  lymphorrhoea. 


Suture  of  wounds. 


to  the  sheaths  of  the  corpora  cavernosa,  the  dorsal  vessels  being  tied  off  close 
to  the  suspensory  ligament. 

The  knife  is  passed  between  the  corpus  spongiosum  and  the  corpora  cav- 
ernosa at  the  level  of  the  skin  incision,  and  the  cavernous  bodies  are  divided. 
The  sound  is  now  removed  and  the  corpus  spongiosum  is  amputated  at  a  point 
somewhat  anterior  to  the  line  of  division  of  the  corpora  cavernosa,  thus  leav- 
ing the  urethra  projecting  beyond  the  corpora  cavernosa,  its  inferior  lip  longer 
than  the  superior.  The  urethra  and  corpus  spongiosum  arc  now  slit  trans- 
versely for  a  distance  of  about  one-third  of  an  inch  on  each  side. 
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Hemorrhage  is  controlled  during  the  operation  by  tying  the  arteries  which 
supply  the  corpora  cavernosa  and  the  corpus  spongiosum.  The  posterior  in- 
cision makes  the  use  of  a  tourniquet  impossible,  and  the  vessels  are  seized  as 
soon  as  the  cavernous  bodies  are  dissected.  The  vessels  are  best  clamped 
together  with  the  surrounding  tissue,  and  thus  tied.  The  friability  of  the  erec- 
tile tissue  may  lead  to  failure  of  an  attempt  to  isolate  the  vessels  before  tying. 

The  wound  is  closed  with  interrupted  sutures.  (Fig.  494.)  The  oblique 
direction  of  the  skin  incision  encircling  the  penis,  the  projection  of  the  spongy 
body,  with  the  oblique  section  of  the  urethra,  all  combine  to  form  a  spout-hke 
inferior  lip  for  the  meatus. 

Nicoll  advises  drainage  of  the  inguinal  incision  for  a  time  to  give  vent  to 
the  collected  lymph.     No  permanent  bladder  drainage  is  employed,  but  the 
patient  is  catheterized  periodically,  for  three 
or  four  days,  after  which  he  is  allowed  to  pass 
urine. 

A  double  spica  bandage  with  pressure  is 
used  to  cause  obliteration  of  dead  spaces  result- 
ing from  the  dissection  of  the  inguinal  region, 
and  over  the  penis  a  light  dressing  is  applied. 

Partial  Amputation  of  the  Penis  by  the  Flap 
Method. — In  cases  where  there  is  no  enlarge- 
ment of  the  lymphatics  or  of  their  attached 
nodes,  when  the  disease  is  very  circumscribed, 
the  dissection  of  the  lymphatics  is  usually 
omitted.  This  pemiits  the  use  of  the  tour- 
niquet, and  the  following  are  then  the  steps 
of  the  operation. — Tourniquet;  large  anterior 
convex  flap;  short  posterior  flap;  reflection 
of  flaps,  and  amputation  of  cavernous  bodies; 
amputation  of  urethra,  leaving  excess  of  tis- 
sue for  suture;  application  of  the  sutures. 
Upon  the  dorsal  surface  of  the  penis  there  is 
marked  out  a  large  convex  flap,  which  points 
toward  the  glans  and  the  width  of  which  cor- 
responds to  the  transverse  diameter  of  the 
penis.  Upon  the  lower  surface  a  second  smaller  flap  is  indicated  in  the  same 
manner.  The  incision  begins  a  short  distance  in  front  of  the  base  of  the  upper 
flap  and  circles  the  lower  portion  of  the  penis  in  a  plane  at  right  angles  to  the 
long  axis  of  the  organ.  The  upper  flap  is  next  dissected  back  to  its  base,  dis- 
closing the  corpora  cavernosa.  These  bodies  are  amputated,  care  being  taken 
to  leave  an  ample  length  of  corpus  spongiosum  and  urethra  projecting  beyond 
the  cut  cavernous  bodies.  (Fig.  495.)  The  vessels  are  tied  and  the  sheaths 
of  the  corpora  cavernosa  are  sutured.  The  larger  upper  flap  is  perforated  with 
a  knife  at  a  point  which  will  he  over  the  protruding  urethra  when  the  flap  is 
drawn  down  over  the  stump.    The  urethra  is  passed  through  the  opening  in 


Fig.  495. — Partial  Amputation  of  the 
Penis;  First  Step.  (After  Hartmann.) 
The  corpus  spongiosum  has  been  re- 
sected at  a  point  situated  anteriorly  to 
that  at  which  the  eorf)ora  cavernosa 
have  been  dixnded.  The  urethra  is  spUt 
in  the  middle  line,  inferiorly.  The 
stitches  to  be  employed  in  suturing  the 
corpora  cavernosa  are  shown  in  their 
proper  positions,  ready  to  be  tied. 
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Fig.  496. —  Partial  Amputation  of 
the  Penis ;  Second  Step.  (After  Hart- 
mann.)  Suture  of  the  sheath  of  the 
corpora  cavernosa  after  ligature  of 
the  cavernous  arteries. 


the  upper  flap  and  is  then  sutured  in  place,  after  having  been  spHt  transversely 
to  prevent  stricture.    The  two  skin  flaps  are  finally  attached  together  with 

interrupted  sutures.     (Figs.  496  and  497.) 

Complete  amputation  of  the  penis  may  be 
done  by  an  extension  of  the  Nicoll  operation 
above  described.  The  circular  penile  incision 
is  made  through  the  skin  at  the  root  of  the 
organ,  the  crura  are  dissected  away  from  their 
pubic  attachments,  and  the  whole  penis  is  re- 
moved, about  half  an  inch  of  urethra  being  left 
projecting  from  the  wound.  The  stump  of  the 
urethra  is  then  split  and  its  margins  are  sutured 
to  the  edges  of  the  skin  wound,  thus  making  a 
new  external  urinary  meatus.  If  it  be  desired 
to  avoid  the  irritation  of  urine  flowing  from  this 
opening  over  the  scrotum,  the  distal  end  of  the 
urethra  may  be  cut  short  and  a  permanent 
perineal  fistula  established  by  opening  the  deep 
urethra  through  a  median  perineal  incision.  In 
very  far  advanced  cases,  some  authors  recom- 
mend also  the  removal  of  the  entire  scrotum 
and  both  testes.  Sometimes  a  perineal  meatus, 
constructed  as  above  described,  develops  a  persistent  and  inconvenient  ten- 
dency to  close.  To  avoid  this  possibility,  the 
scrotum  may  be  split  at  the  original  operation 
and  the  urethra  dissected  free,  brought  down  and 
cut  off,  and  left  protruding  from  the  perineum. 
Such  a  stump  shows  no  tendency  to  close  and  acts 
admirably  as  a  spout  for  the  discharge  of  urine. 
(6)  Tumors  of  the  Urethra. —  Tumors  of 
the  urethra  are  not  common.  For  their  early 
and  accurate  diagnosis  endoscopy  is  essential. 

Papilloma.  —  Papilloma  occurs  as  a  simple 
polypoid  hyperplasia  of  the  mucous  membrane, 
sessile  or  pedunculated. 

Angioma. — Angioma  is  a  tumor  of  similar 
nature,  but  more  vascular,  like  a  caruncle. 

Both  these  tumors  are  usually  situated  in 
the  anterior  urethra.  They  are  benign  and  al- 
most symptomless,  unless  large  enough  to  cause 
obstruction,  or  so  vascular  as  to  bleed  on  mic- 
turition. Papilloma  may  cause  a  slight  gleety 
discharge.  The  treatment  of  these  small  tumors 
is  removal  through  a  urethral  speculum  by  means  of  snare,  scissoi-s,  or  forceps, 
find  cauterization  of  the  base  with  silver  nitrate  or  glacial  acetic  acid. 


Fig.  497. — Partial  Amputation  of 
the  Penis ;  Third  Step.  (After  Hart- 
mann.)  Above,  the  skin  is  sutured 
over  the  corpora  cavernosa ;  below, 
the  projecting  urethra  is  sutured  to 
tlie  skin. 
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Cyst. — Cyst  of  the  urethra  is  extremely  rare.  In  a  case  of  Dr.  Hugh  Cabot's, 
the  small  tumor,  as  sho^Ti  in  Plate  XLVII,  Fig  2,  was  situated  at  the  meatal 
orifice  and  was  filled  with  clear  fluid.     It  was  excised  and  the  base  cauterized. 

Calcification. — Calcification  of  the  urethra  is  rare,  but  has  been  reported. 
In  the  case  of  Dr.  Cabot's,  cited  farther  on,  fragments  of  the  calcified  wall  of 
the  urethra  used  to  shell  off,  like  mica  scales,  become  impacted  in  the  urethra, 
and  cause  obstruction.  The  treatment  is  periodic  removal  of  the  scales  through 
a  speculum. 

Carcinoma. — Carcinoma  is  xery  rarely  primary-  in  the  urethra,  but  occurs 
not  infrequently  as  a  secondar\^  extension  from  cancer  of  the  penis.  AMien 
primary;,  it  is  generally  situated  in  the  perineal  portion  of  the  urethra ;  when  sec- 
ondary, it  may  extend  up  from  the  meatus  or  invade  the  urethral  wall  by  direct 
growth  through  the  body  of  the  penis.  Venereal  disease  hardly  seems  to  be  a 
predisposing  cause,  or  the  condition  would  be  much  commoner  than  it  is.  The 
symptoms  are  pain  and  difl[iculty  on  micturition,  and  later  a  foul  purulent  dis- 
charge from  the  urethra.  In  advanced  stages  a  tumor  appears  in  the  perineum 
and  may  slough  through  the  skin  and  form  a  fistula.  The  condition  is  com- 
monly mistaken  for  stricture,  periurethral  abscess,  or  urethral  calculus.  It 
should  be  early  recognized  by  the  discovery,  in  the  urethra,  of  a  hypertrophic 
ulceration,  not  definitely  proved  to  be  of  other  cause;  and  unexplained  symptoms 
of  the  above  nature  should  suggest  prompt  endoscopy  and  the  removal  of  a  small 
bit  of  tissue,  an  examination  of  which  will  settle  the  diagnosis.  The  treatment 
is  radical  excision  of  the  gro\\"th.  The  prognosis  is  poor,  since  the  majority 
of  these  patients  die  of  recurrence  in  the  scar  and  of  metastasis. 

(c)  Tumors  of  the  Scrotum. — Tumors  of  the  scrotum  are  rare. 

Lipoma. — Lipoma  is  one  of  the  more  frequent  tumors  of  this  region.  It 
may  attain  such  size  as  to  be  mistaken  for  a  testis,  or  even  to  envelop  the  testes 
in  its  growth. 

Fibroma. — Fibroma  is  very  rare.  It  may  also,  like  the  lipoma,  attain  con- 
siderable size.     It  sometimes  follows  trauma. 

Etu-hondroma. — Enchondroma  is  very  rare.  It  is  a  harder  tumor  than 
fibroma,  and  conveys  to  the  hand,  when  pressure  is  made,  a  sensation  of  being 
decidedly  eljastic. 

All  these  tumors  are  benign,  and  their  treatment  is  excision. 

Angioma. — An  angioma  of  the  scrotum,  whether  in  the  form  of  a  well- 
defined  n8e\'iis  or  in  simply  that  of  a  highly  vascular  growth,  is  usually  con- 
genital. The  treatment  is  ligature  and  excision  of  the  tumor  and  cauterization 
of  its  base. 

Cysts. — Cysts  of  the  scrotum  are  fairly  common.  They  may  be  dermoids  (al- 
ready described  on  page  637),  sebaceous  cysts  or  wens,  and  simple  cysts  filled 
with  clear  fluid.     The  treatment  is  excision. 

Sarcoma. — Sarcoma  is  verj'  rare.  It  may  be  primary-  in  the  scrotum,  or, 
more  usually,  secondar}-  to  a  sarcoma  of  the  testes.  Melanotic  sarcoma  is  occa- 
sionally seen.  Operation  must  be  radical,  with  dissection  of  both  groins;  but 
it  should  not  be  undertaken  if  there  are  metastases  in  the  luno;  or  the  liver. 
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Carcinoma. — Carcinoma  is  the  common  malignant  tumor  of  the  scrotum 
(Fig.  498),  but  is  much  less  frequent  than  cancer  of  the  penis.  It  is  usually 
of  the  squamous-celled,  epitheliomatous  type,  though  medullary  and  scirrhous 
forms  have  been  reported.  The  disease  used  to  be  almost  entirely  confined 
to  England  and  to  the  class  of  chimney-sweeps, — so  much  so,  indeed,  that  it  is 
known  as  "chimney-sweep's  disease."  It  was  supposed  to  be  due  to  the  pecul- 
iarly irritating  qualities  of 
pit-coal  soot  and  sweat  in 
the  clothing;  and  it  is  a 
singular  fact  that  the  dis- 
ease occurred  in  the  sweeps 
of  other  countries,  where  pit- 
coal  was  not  so  much  used 
for  fuel .  Nowadays  it  is  seen 
chiefly  among  smelters  and 
those  who  work  in  coal- 
tar  products,  paraffin,  and 
guano.  Primary  cancer  of 
the  scrotum  begins  as  a 
crusted  wart,  which  may  re- 
main inactive  for  years  before 
it  finally  takes  on  a  papillo- 
matous, ulcerating  growth. 
The  scrotum  may  also  be 
involved  secondarily  from 
cancer  of  the  testis,  and  con- 
versely. The  treatment  is 
early,  radical  excision  of  the  tumor,  with  subsequent  plastic  operation  to  repair  parts 
destroyed,  if  necessary.  The  prognosis,  with  thorough  operation,  is  fairly  good. 
(d)  Tumors  of  the  Testes,  Epididymides,  and  Spermatic  Cords. — 
Under  this  heading  are  included  :^Fibroma,  calcification,  enchondroma,  cysts, 
myxoma,  myoma,  carcinoma,  and  sarcoma. 

Fibroma. — Fibroma  is  usually  multiple  and  generally  has  its  seat  in  the 
tunica  vaginalis.  It  may  also  occur  after  trauma,,  representing  a  residual  organ- 
ization of  a  htematoma.  The  treatment  is  removal.  When  the  tumoi-s  are 
multiple,  the  entire  tunica  vaginalis  may  need  to  be  dissected  out,  as  in  the 
radical  cure  of  hydrocele. 

Calcification  of  the  Tunica  Vaginalis. — Calcification  of  the  tunica  vaginalis 
is  very  rare,  but  may  occur,  especially  in  connection  with  calcification  of  the 
urethra.  In  the  accompanying  x-ray  picture  (Fig.  499),  of  Dr.  Hugh  Cabot's 
case,  the  calcified  tunica  is  seen  as  a  shell  partly  enveloping  the  testis.  The 
condition  is  usually  symptomless  and  requires  no  treatment. 

Enchondroma. — Enchondroma  may  occur  as  a  tumor  of  the  body  of  the 
testis  or  of  the  epididymis.  It  is  hard,  elastic,  painless,  slow-growing.  Its 
treatment  is  removal. 


Fig.  498. — Cancer  of  the  Scrotum.      (Courtesy  of  Dr.  J.  Collins 
Warren,   Massachusetts  General  Hospital.) 
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Cysts. — Cysts  are  rarely  observed  in  these  parts.  They  occur  in  several 
distinct  forms: — (a)  Simple  cyst  of  the  testis — unilocular,  filled  with  clear 
fluid,  perhaps  sometimes  representing  the  degeneration  of  an  enchondroma. — 
(6)  Cysts  of  the  hydatids  of  Morgagni — multiple  cystic  remnants  of  the  em- 
bryonic ducts  of  Mueller.  They  are  filled  %\-ith  clear  fluid,  and  occur  particularly 
in  children. — (c)  Cyst  of  the  organ  of  Giraldes — &  unilocular  cystoma,  usually 
attaining  greater  size  than  cysts  of  the  h}datids  of  Morgagni,  but  othen\ise 
clinically  indistinguishable  from  them. — (d)  Dermoid  cyst  or  teratoma — a  solid 


Fig.  499. — Calcification  of  the  Tunica  Vaginalis  and  Urethra.     (Cotirtesy  of  Dr.  Hugh  Cabot,  Massa- 
chusetts General  Hospital.)     X-ray  shows  the  calcified  tunica  surroiuiding  the  testis  like  a  shell. 

mixed  tumor  of  the  testis,  containing  a  heterogeneous  accumulation  of  hair, 
bone,  sebaceous  material,  cartilage,  sometimes  brain,  teeth,  and  other  organs 
in  rudimentar}^  form. 

These  tumors  are  usually  independent  of  the  testis  to  which  they  may  be 
attached  only  by  a  pedicle.  Sometimes  they  are  sessile,  but  even  then  they  can 
usually  be  dissected  out  at  operation  without  injury  to  the  testis.  The  chances 
of  saving  the  testis  are  better  if  the  operation  is  performed  before  puberty. 

The  treatment  of  all  these  forms  is  removal,  since  their  increase  in  size 
may  cause  pressure  atrophy  of  the  testis. 

Myxoma. — Myxoma  is  a  rare  piimary  tumor  of  the  testis. 

Myoma. — Myoma  is  equally  rare,  and  originates  from  the  muscle  fibres  of  the 
testicular  sheaths. 
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Carcinoma. — Carcinoma  of  the  testis  is  rare.  It  may  be  medullary  or 
scirrhous.  It  is  always  unilateral-,  and,  as  it  grows,  it  infiltrates  the  spermatic 
cord  and  seminal  vesicles  and  at  the  same  time  invades  the  lymph  nodes  in  the 
groin.  It  is  hard,  nodular,  and  accompanied  by  pain  and  loss  of  weight.  The 
differential  diagnosis  of  all  testicular  tumors  is  difficult,  and  that  of  cancer  from 
sarcoma  often  cannot  be  made  at  the  bedside.  In  either  case  the  treatment  is 
radical  removal. 

Sarcoma. — Sarcoma  is  the  common  malignant  tumor  of  the  testis;  it  origi- 
nates from  the  connective-tissue  framework  of  the  gland.  Like  other  sarco- 
mata, it  frequently  follows  trauma.  It  may  be  of  the  round-celled,  spindle- 
celled,  or  melanotic  variety.  The  latter  is  particularly  malignant,  and  is  liable 
to  be  associated  at  an  early  date  with  metastases  in  the  liver.  The  tumor  is 
firm,  but  softer  than  cancer,  generally  painless,  and  unilateral.  It  is  sometimes 
accompanied  by  hydrocele.  The  fact  that  the  lymphatics  of  the  testis  drain  into 
the  iliac  and  retroperitoneal,  instead  of  into  the  inguinal  lymph  nodes,  explains 
why  high  internal  extension  of  the  disease  occurs  early  and  proves  fatal.  Ex- 
tension up  the  cord  and  involvement  of  the  iliac  and  retroperitoneal  lymph 
nodes  and  of  the  prostate  may  cause  oedema  of  the  external  genitals  from  inter- 
ference with  the  lymphatic  circulation.  Sarcoma  of  the  testis  is  fairly  common 
in  youth  and  young  manhood.  An  undescended  testis  is  probably  more  liable 
to  the  disease  than  one  normally  placed.  This  fact  is  one  argument  in  favor  of 
removing  such  testes  after  puberty.  When  the  testis  remains  within  the  abdo- 
men, cystic  degeneration  or  the  development  of  a  sarcomatous  process  in  it 
may  produce  obscure  symptoms  of  abdominal  tumor  which  are  not  likely  to  be 
appreciated  until  the  growth  has  gone  beyond  surgical  relief.  Whatever  the 
situation  of  the  testis,  the  treatment  of  the  sarcoma  is  orchidectomy  with  liberal 
excision  of  all  other  involved  tissues. 

The  operation  of  orchidectomy  is  performed  by  making  a  high  linear  incision, 
just  under  the  external  inguinal  ring.  Through  this  opening  the  testis  is  delivered 
after  being  isolated.  The  cord  is  then  drawn  down  and  tied  as  high  as  possible, 
not  en  mnsse,  but  by  picking  up  its  several  structures  seriatim.  The  greatest 
care  must  be  exercised  not  to  tie  while  the  cord  is  under  tension,  lest  the  vessels 
may  subsequently  retract  through  the  ligatures  and  serious  and  even  fatal 
hemorrhage  ensue.  The  cord  is  then  cut  and  the  testis  removed.  The  pro- 
cedure is  essentially  the  same,  for  whatever  cause  the  operation  be  done.  In 
cases  of  tuberculosis,  it  is  not  necessary  to  remove  any  of  the  scrotum  or  other 
tissues  secondarily  involved.  In  malignant  disease,  everything  that  gives 
the  slightest  evidence  of  involvement  must  be  removed  with  a  wide  margin. 
After  orchidectomy  for  tuberculosis,  the  scrotal  cavity  should  be  wi})ed  out 
with  tincture  of  iodine  and  drained.  In  malignant  disease  it  is  desirable  to  avoid 
drainage,  if  possible.  Bilateral  orchidectomy,  or  castration,  is  done  by  the 
same  technique,  preferably  with  two  incisions. 

(e)  Tumors  of  the  Seminal  Vesicles. — These  include  cysts  and  carcino- 
matous growths. 

Cysts. — Cysts  of  the  vasa  deferentia  and  seminal  vesicles  are  occasionally 
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seen,  and  may  attain  great  size.  They  may  be  tapped  and  drained  through 
the  rectum;  but  the  risk  of  infection  is  great,  and  the  cysts  may  refill.  A  better 
treatment  is  to  expose  the  tumor,  through  a  perineal  incision,  and  then  to  dissect 
out  the  sac,  thus  effecting  a  radical  cure. 

Sarcoma  and  Carcinoma. — Sarcoma  and  carcinoma  are  generally  secondary- 
to  disease  in  the  bladder,  prostate,  or  testis.  Rarely,  they  may  be  primar}-  in 
the  seminal  vesicles.  The  diagnosis  depends  on  symptoms  of  vesicular  irrita- 
tion, and  on  the  determination,  by  rectal  palpation,  of  an  indurated,  nodular 
tumor  in  the  region  of  the  vesicles.  In  the  early  stages,  a  cure  may  be  effected 
by  removal  of  the  growth  through  a  perineal  incision;  but  recurrence  is  likely 
and  the  prognosis  is  generally  bad. 


CHANCROID. 

By  HUGH  CABOT,  M.D.,  Boston,  Massachusetts. 


One  of  the  most  striking  achievements  of  the  last  half  of  the  nineteenth 
century  was  the  establishment  of  the  essential  difference  between  chancroid  and 
chancre,  the  primary  lesion  of  syphilis.  Until  this  was  discovered  the  two 
conditions  were  constantly  confused  and  many  serious  and  even  disastrous  re- 
sults followed  the  failure  to  recognize  the  essential  difference.  The  confusion 
was  in  part  due  to  the  fact  that  both  most  commonly  appear  as  genital  ulcera- 
tions and  in  part  to  the  fact  that  the  infections  may  be  and  frequently  are  mixed, 
so  that  a  typical  chancroid  may,  as  it  develops,  take  on  the  equally  typical 
characteristics  of  a  chancre  and  thus  render  confusion  worse  confounded.  The 
distinction  is  now  entirely  clear,  and  with  modern  methods  of  diagnosis  seri- 
ous error  should  not  occur. 

Chancroid  has  been  properly  regarded  as  the  most  venereal  of  all  so-called 
venereal  diseases,  wherein  it  sharply  differs  from  syphilis,  which  is  perhaps  the 
least  venereal.  In  this  community,  at  least,  the  disease  is  much  more  common 
in  that  class  of  the  population  which  is  generally  seen  at  the  public  clinics, — 
in  that  class,  in  short,  in  which  careless  habits  and  lack  of  cleanliness  are  most 
common,  and  in  which,  when  the  disease  attacks  an  individual  who  is  ill- 
nourished  and  whose  resistance  is  low,  its  most  virulent  manifestations  occur. 

Etiology. — Chancroid  is  caused  by  a  bacillus  which  is  commonly  spoken 
of  as  the  Ducrey  or  Ducrey-Unna  bacillus.  It  was  first  described  by  Ducrey, 
in  1889,  in  pus  taken  from  the  surface  of  a  venereal  ulcer.  Shortly  afterward 
Unna  described  what  he  termed  a  strepto-bacillus  found  in  the  tissues  of  a  soft 
chancre.  The  work  of  Peterson,  Nicolle  and  Chcinesse,  in  succeeding  years, 
demonstrated  the  identity  of  the  organisms  described  by  Ducrey  and  Unna. 
Bezangon,  Griffon,  and  Le  Sourd  succeeded  in  cultivating  the  organism  about 
1901,  and  finally  the  excellent  work  of  Davis,  in  1903,  closed  the  chapter.  He 
succeeded  in  cultivating  the  organism  from  genital  and  extra-genital  lesions 
and  in  reproducing  the  lesion  in  a  monkey. 

Characteristics  of  the  Ducrey-Unna  Bacillus. — The  bacillus  is  a  short,  thick 
organism,  about  1.5/1  in  length  and  0.5/^-  in  thickness,  with  rounded,  deep- 
staining  ends  and  a  more  faintly  staining  central  portion.  It  is  found  both 
singly  and  in  masses,  and  often  shows  a  characteristic  chain  arrangement, 
particularly  in  stained  sections  of  tissue.  It  takes  the  basic  aniline  dyes  readily 
and  is  decolorized  by  alcohol  and  by  Gram's  solution.  It  grows  best  on  freshly 
prepared  human  blood,  freely  on  fresh  blood  and  bouillon  medium,  not  at  all 
on  ordinary  media.     It  is  regularly  found  on  the  surface  of  chancroidal  ulcers 
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and  in  the  tissues  of  the  ulceration ;  much  less  regularly  it  has  been  reclaimed 
from  the  pus  of  a  chancroidal  bubo.  The  entirely  specific  character  of  the 
organism  is  beyond  doubt. 

The  Lesioxs  of  Chaxcroid. — Frequency  of  Occurrence. — The  frequency  with 
which  the  lesion  will  be  seen  by  any  particular  observer  will  depend  largely  upon 
the  class  of  practice  in  which  he  is  engaged.  As  already  noted,  it  is  very  com- 
monly seen  in  the  genito-urinary  clinics 
of  the  public  hospitals,  and,  with  the 
exception  of  gonorrhoea,  it  is  perhaps 
the  most  common  genital  lesion.  On 
the  other  hand,  among  the  better  class 
of  the  population  it  is  not  a  common 
disease;  while  in  the  best  class  of  private 
practice  it  is  a  distinct  rarity. 

Period  of  Incubation. —  Properly 
speaking  there  is  no  incubation  period, 
although  the  development  of  the  le- 
sion may  be  very  slow  and  may  not 
attract  attention  for  a  few  days. 
Under  favorable  conditions  it  develops 
within  from  twenty-four  to  forty-eight 
hours  after  infection,  and,  although  at 
this  time  its  presence  is  frequently 
overlooked,  it  is  readily  detected  by  the 


Fig.  500. — A  Mild  Tj-jje  of  Chancruidai  Ulcer. 


careful  observer.  One  frequently  sees  patients,  however,  who  insist  that  the 
time  between  exposure  and  the  development  of  the  lesion  is  much  longer,  often 
a  week  or  ten  days.  This  apparent  discrepancy  is  due  to  one  of  two  causes: — 
Under  conditions  which  are  unfavorable  to  the  lodgment  of  the  organism  it  may 
fail  to  find  an  entrance  into  the  tissue  for  some  days;  although  in  un- 
cleanly indi\iduals  it  may  succeed  in  holding  its  ground.  The  second  and  the 
most  probable  explanation  is  to  be  found  in  the  peculiar  inability  of  patients 
who  are  affected  with  a  disease  of  this  nature  to  remember  accurately  or  to 
observ^e  correctly.  The  entire  absence  of  an  incubation  period,  when  satis- 
factorily demonstrated,  is  an  important  aid  to  distinguishing  the  lesion  from 
the  primary  lesions  of  syphilis. 

Site  of  the  Lesions. — The  lesions  are  almost  habitually  foimd  on  or  about  the 
genital  region.  The  most  common  sites  are  on  or  near  the  frenum  or  in  the 
coronal  sulcus.  The  prepuce,  either  on  the  free  border  or  on  its  outer  surface, 
is  another  region  often  affected.  Lesions  are  frequently  seen  upon  the  neighbor- 
ing parts  of  the  abdomen,  thighs,  and  scrotum.  In  these  situations  they  are 
commonly  implantation  lesions  due  to  the  ready  auto-inoculability  of  the  or- 
ganism. Outside  of  the  regions  just  named,  chancroidal  ulcers  are  of  the  great- 
est rarity.  Peterson  collected  9,000  cases  of  chancroid,  of  which  number  only 
8  were  extragenital.  Of  those  8,  5  were  situated  upon  the  fingers.  Ullman 
collected  64  cases  of  extragenital   chancroid  from  the  literature.     Of  these 
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64  cases,  there  were  22  in  which  the  lesion  was  on  the  finger,  the  other  sites 
being  the  mouth,  Hps,  eyeUds,  and  other  parts  of  the  face.     This  decided  rarity 

of  extragenital  lesions  is  in  rather  marked 
contrast  to  the  lesion  of  syphilis,  which 
is  not  infrequently  extragenital. 

Character  of  the  Lesions. — In  typical 
cases  the  process  begins  as  a  pustule,  but 
the  covering  is  soon  torn  off  and  when  first 
seen  the  lesion  is  a  little  ulcer.  (Figs.  500 
and  501.)  This  ulcer  has  a  grayish, 
sloughy  base,  entirely  free  from  hardness 
or  induration,  and  an  abrupt  or  undercut 
edge,  often  quite  characteristic.  The  se- 
cretion from  the  surface  is  purulent,  in 
some  contrast  to  the  serous  secretion  of 
chancre.  Though  always  beginning  as  a 
.small  ulcer,  the  lesion  often  increases 
rapidly  in  size  and  frequently  assumes 
considerable  proportions.  At  the  same 
time   multiple   lesions  are  very  common, 

-Early  Mild  Chancroidal  Lesion.         i     •  j  u  j.    j     -i.  x 

bemg  due,  as  above  suggested,  to  auto- 
inoculation.  (Fig.  502.)  In  this  way  a  lesion  on  the  corona  will  frequently 
show  a  corresponding  lesion  on  the  apposed 
surface  of  the  prepuce,  and  the  extension  of 
these  two  ulcers  may  soon  cause  them  to  fuse 
together  into  one  large  lesion. 

The  appearance  of  certain  of  the  more 
common  lesions  is  quite  characteristic  and 
may  be  worthy  of  description.  When  the 
lesion  is  situated  on  the  frenum  it  may  in 
most  cases  be  assumed  that  the  virus  has 
entered  through  a  small  fissure.  The  lesion 
presents  the  appearance  of  a  narrow  ulcer 
which  rapidly  spreads  and  involves,  first, 
the  apposed  surface  and  soon  afterward  the 
greater  portion  of  the  frenum.  (Fig.  503.) 
Ultimately  the  frenum  may  be  entirely  de- 
stroyed. Pain  is  apt  to  be  felt  when  the 
last  few  drops  of  urine  come  in  contact  with 
the  lesion.  (Fig.  504.)  When  situated  on 
the  corona  or  in  the  coronal  sulcus  the  mul- 
tiple lesions  scattered  over  this  region  rapidly 
spread  and  become  confluent,  producing  a 
collar-like  ulcer,  which  may  nearly  encircle  the  glans.  Another  rather  common 
site  of  the  lesion,  in  cases  of  moderate  phimosis,  is  on  the  free  bordiM-  of  the 
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prepuce.    Here,  while  the  lesion  is  at  first  single,  rapid  multiplication  takes  place, 
and  there  is  presented  a  nearly  circular  ulceration  of  characteristic  appearance. 

(Fig.  505  and  Plate  XL VII,  Fig.  1.) 
Lesions  upon  the  free  surface  of  the 
prepuce  are  likely  to  be  more  benign 
than  tfiose  situated  in  the  neighbor- 
hood of  the  glans,  probably  because 
the  absence  of  heat  and  moisture 
makes  the  culture  medium  less  fa- 
vorable. (Fig.  500.)  By  the  same 
token  lesions  on  the  thigh  and  abdo- 
men are  commonly  less  difficult  to 
handle,  while  those  on  the  scrotum 
are  often  troublesome  because  situ- 
ated in  the  folds  where  heat  and 
moisture  are  present.     (Fig.  507.) 

SuBJECTI^"E  Symptoms.  —  The 
ulceration  of  chancroid  is  character- 
istically painful.  Freciuently  thp 
lesion  is  exquisitely  sensitive,  though 
in  some  instances  it  ma}'  be  quite  in- 

liG.  5U3.-TWO  Chancroidal  Lleers  on  the  Iimer  sensitive.  This  characteristic  wiU 
Surface  of  the  Prepuce  near  the  Frenum.  Drop  of  often  differentiate  it  frOUl  the  Strik- 
urethral  discharge  at  the  meatus.  .,.  ..         ,.  .  ,.,. 

mgly  msensitive  lesion  of  syphilis. 

DuRATiox. — The  lesions  are  very  apt  to  be  sluggish  and  resistant  to 
treatment.  AVhen  the 
disease  is  actively  \'iru- 
lent  the  average  dura- 
tion is  from  three  to  six 
weeks,  and  it  shows 
many  of  the  character- 
istics of  a  self-limited 
disease.  The  more  se- 
vere lesions  may  con- 
tinue to  persist  for  weeks 
or  months;  indeed,  in 
cachectic  and  ill-nour- 
ished indi^^duals  the 
ulcers  may  persist  for  a 
year  or  more  in  spite 
of  efficient  treatment. 

Complications. — 
Simultaneous  Infection 
with  Chancroid  and  with 
Syphilis. —The    ''mixed 


Fig.  504. — Chancroidal  Ulcer  has  Destroyed  the  Frenum,  and  the 
Groin  Shows  the  Scars  of  a  Drained  Bubo. 
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chancroid,"  as  already  noted,  was  one  of  the  most  serious  obstacles  to  the  estab- 
lishment of  the  distinction  between  chancroid  and  chancre.  The  two  diseases 
may  infect  an  individual  simultaneously;  the  long  incubation  period  of  syphilis 

causing  the  characteristic  lesions  of 
this  disease  to  make  their  appearance 
only  after  the  lapse  of  two  or  three 
weeks,  while  during  the  whole  of  this 
period  the  chancroid  will  have  been 
present.  It  may  also  happen  that  a 
chancroidal  ulcer  already  existing 
may  be  the  site  of  inoculation  for  a 
later  syphilitic  infection,  and  the 
modification  of  the  lesion  may  there- 
fore occur  at  any  period  of  its  exist- 
ence. In  typical  cases  the  chan- 
croid begins  to  change  in  character 
during  the  second  and  third  weeks; 
the  base  becomes  indurated  and  some 
of  the  specific  characteristics  of 
chancre  manifest  themselves.  (Fig. 
508.)  The  superficial  appearance  of 
the  lesion,  however,  is  usually  more 
characteristic  of  chancroid  than  of 
syphilis.  But  there  are  cases  in  which  the  characteristics  of  either  disease  may 
predominate,  and  it  is  in  these  cases  that  an  erroneous  diagnosis  is  apt  to  be 
made.  Instead  of  recognizing 
the  fact  that  both  kinds  of  in- 
fection have  taken  place,  the 
observer  adopts  that  diagnosis 
which  is  in  harmony  with  the 
more  striking  characteristics 
presented. 

With  the  local  changes  there 
will  in  due  time  be  associated 
the  alterations  in  the  lymph 
nodes  which  are  characteristic  of 
syphilis.  Still  later,  the  second- 
ary lesions  will  appear,  at  times 
to  the  dire  confusion  of  the  prac- 
titioner who  has  rashly  given 
an  incorrect  opinion  in  regard 
to  the  earlier  appearances. 

Phimosis. — Phimosis, as  a  complication  of  chancroid,  maybe  either  congenital 
or  acquired.  Phimosis  of  the  congenital  type  complicates  the  condition  from 
the  start,  while  in  the  acquired  form  it  results  from  the  oedematous  swelling 


Fig.  505. — Chancroidal  Ulcers  around  the 
free  Border  of  the  Prepuce. 


Fig.  506. — Chancroid  on  the  Glans. 
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Fig.  507. — Chancroid  of  the  Scrotum. 


which  constricts  an  ah'eady  tight  prepuce.  (Fig.  509.)  Its  importance  as  a 
comphcation  is  due  to  the  fact  that  it  renders  the  lesion  inaccessible  and,  by 
imprisoning  the  natural  secretion  of  the  parts,  favors  acti\'ity  and  extension  of 
the  chancroidal  process.  It  at  times  gives  rise  to  a  sort  of  \'icious  circle,  in 
which  the  imprisoned  secretion  causes  oedema,  and  this,  in  turn,  lowers  the 

^'ita^lty  of  the  tissue,  increases 
the  acti\ity  of  the  ulceration, 
and  in  time  may  impair  the  cir- 
culation to  so  serious  a  degree  as 
to  threaten  or  actually  to  pro- 
duce gangrene  and  sloughing  of 
certain  portions  of  the  prepuce. 
(Fig.  olO.)  AMien  sloughing  oc- 
curs it  usually  takes  place  on 
the  upper  surface  and  makes  a 
hole  through  which  the  glans 
protrudes.  It  should  be  said, 
however,  that  these  serious 
consequences  are  rare  if  the 
patient  is  properly  cared  for. 
Phagedena. — The  term  phagedena,  or  phagedenic  ulcer,  is  applied  to  any  form 
of  ulceration  which,  so  to  speak,  tends  to  ''lun  \Nild."  It  is  in  no  sense  peculiar 
to  chancroid  and  may  occur  in  any  ulceration  affecting  an  unhealthy  individual. 
(Fig.  511.)  It  is  characterized  by  a  rapid  extension  of  the  process,  by  the  diffi- 
culty which  one  usually  encoimters  in  the  attempt  to  control  it,  and  by  the  large 
amount  of  the  tissue  de- 
stroyed before  it  is  finally 
mastered.  (Fig.  512.) 
Some  of  the  most  intract- 
able cases  occur  after  the 
spontaneous  rupture  or  the 
artificial  opening  of  a  viru- 
lent chancroidal  bubo, 
when  the  whole  region  may 
be  converted  into  a  huge 
ulcer,  which  extends  over 
the  region  of  the  groin, 
and  up  over  the  abdomen, 
and  which  may  pei-sist  for 
many  months.  The  con- 
dition seems  to  be  due  to  low  resistance  on  the  part  of  the  patient,  rather  than 
to  any  peculiarities  of  the  infecting  organism. 

Lymphangitis,  Lymphadenitis.  (Bubo.) — Lymphangitis  is  not  infrequently 
associated  mih  chancroid  and  is  of  the  typical  inflammatory  type.  The  lympha- 
tics along  the  dorsum  of  the  penis  are  tender,  swollen,  and  red,  and  they  occasion- 

voL.  VI. — 45 


Fig.  508. — The  Mixed  Lesion.  This  shows  well  the  stiffen- 
ing of  the  ti.ssues  which  makes  the  prepuce  roll  back  in  a 
characteristic  wav. 
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ally  break  down  and  form  local  abscesses  and  ulcers.    The  condition  is  readily- 
distinguishable  from  the  lymphatic  involvement  which  accompanies  the  primary 

lesion  of  syphilis,  in  which  the 
lymphatic  channels  are  hard,  in- 
durated, and  nodular,  show  neither 
redness  nor  tenderness,  and  never 
break  down  or  form  abscesses. 

Lymphadenitis  or  involvement 
of  the  lymph  nodes  in  chancroid 
is  a  more  dignified  term  for  the  his- 
toric "bubo,"  often  vulgarly  spoken 
of  as  a  "  blue  ball."  It  is  a  common 
complication  of  chancroid  and  not 
infrequently  forms  the  most  impor- 
tant and  lasting  evidence  of  the 
disease. 

Frequency  of  Occurrence. — The 
frequency  of  involvement  of  the 
lymph  nodes  in  chancroid  has  been 
variously  estimated  at  from  ten  to 
thirty  per  cent,  the  difference  in 
these  estimates  being  probably  due 
to  the  character  of  the  material  seen. 
We  shall  not  be  far  from  the  facts,  if  we  assume  that  we  shall  see  this  secondary 
lesion  in  about  one-third  of  the  cases. 
Time  of  Occurrence. — The  bubo  does 
not  appear  until  during  the  second  or 
third  week  of  the  ulcer.  It  not  infre- 
quently happens  that  the  ulcer  is  so 
insignificant  as  to  escape  attention, 
while  the  bubo  is  the  symptom  for 
which  the  patient  seeks  advice.  The 
ulcer  is  discovered  only  on  careful  ex- 
amination by  the  surgeon.  Further- 
more, the  ulcer  may  have  entirely  healed 
and  have  left  no  discoverable  trace  when 
the  patient  presents  himself  with  a 
bubo.  Under  these  circumstances  it  is 
not  always  possible  to  make  a  posi- 
tive diagnosis.  The  origin  of  the  ulcer 
may  always  be  suspected  from  the 
character,  and  relative  intractability  of 
the  disease  of  the  lymph  nodes. 

Peculiarities  of  the  Chancroidal  Bubo.— The  bubo  of  chancroid  is  typically  an 
inflammatory  lesion,  thus  distinguishing  it  from  the  non-inflammatory  adenopathy 


Fig.  509. — Phimosis  due  to  Chancroidal  Ulceration. 


Fig.  510.— Phimosis  Complicating  Chancroid. 
In  this  case  sloughing  of  the  prepuce  threatened, 
but  was  checked  and  is  here  shown  in  the  subsid- 
ing state. 


CHANCROID. 


ro; 


Fig.  511. — Late  Appearance  of  a  rather 
Active  Ulceration. 


of  syphilis.     One  or  several  hTiiph  nodes  may  be  involved.     They  are  adherent 
to  the  surrounding  structures  and  to  each  other  and  they  tend  to  coalesce,  break 

down,  and  form  an  abscess.  (Fig.  513.)  The 
bubo  may  be  unilateral  or  bilateral.  In  uni- 
lateral cases  the  involvement  of  the  lymph 
nodes  may  be  on  the  opposite  side  from  the 
ulcer,  thus  demonstrating  the  irregular  course 
of  the  lymphatics.  (Fig.  514.)  The  demon- 
stration of  the  Ducrey-Unna  bacillus  is  by 
no  means  always  possible,  and  it  has  been 
found  only  in  about  one-third  of  the  cases, — 
whether  because  it  does  not  exist  in  the  pus  at 
that  time,  or  because  the  technique  is  faulty,  it 
j  1>^C     M'  ''1         %      ^^  impossible  to  say. 

I  fc^P^m^   I  *  ^^^  course  of  the  chancroidal  bubo  is  dis- 

^'         *"**      mB- -1  tinctly  chronic.      In  typical  cases  the  small 

and  tender  lymph  nodes  go  on  steadily  growing 
until  a  large  mass  forms  in  the  groin  in  the 
course  of  ten  days  or  two  weeks.  The  skin  at 
this  time  is  oedematous,  red,  and  tender:  if 
the  inflammation  is  allowed  to  continue  the  pus 
will  finally  break  its  way  out  and  continue  to  escape  from  the  abscess,  but  this 
is  by  no  means  the  end  of  the  process.  The  remaining  h-mph  nodes  have  small 
foci  of  suppuration  deeply  placed  in  their  substance,  and  these  continue  to  grow, 
break  dowTi,  and  discharge  for 
weeks  or  even  months.  There 
is  perhaps  no  other  form  of  ab- 
scess the  spontaneous  rui> 
ture  of  which  is  so  rarely  fol- 
lowed by  cure  in  a  reasonable 
time.  In  the  more  \irulent 
cases,  after  the  abscess  rup- 
tures or  has  l^een  incised,  the 
edges  of  the  oj^ening  become 
infected  with  the  organism 
and  a  typical  chancroidal  ul- 
ceration results,  which  may 
extend  slowly,  persist  almost 
indefinitely,  and  in  time  de- 
stroy much  tissue.  Such 
cases  as  the  latter  are  fortu- 
nately rare. 

Diagnosis  of  Chl\ncroid. 

—  Chancroid      must       be       dis-  Fk,.  512— An  Extensively  Destructive  Lesion  here  Shown 

+•    ^  •  1       1  ,,  ,  ,         in  the  Declining  Stage,    the  testicle  ha^nng  been  exposed 

tmguished,   on  the  one  hand,     but  not  destrov^. 
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from  a  simple  ulceration,  such  as  may  come  in  balanitis,  and  from  chancre 
on  the  other.  From  simple  ulcer  it  is  readily  distinguishable  by  its  indolence 
and  frequently  by  the  formation  of  a  bubo;  in  short,  its  course  is  strikingly 
different.  From  chancre  it  may  be  distinguished  by  its  lack  of  an  incubation 
period,  if  this  can  be  determined,  by  the  entire  absence  of  characteristic  indura- 
tion, by  the  greater  activity  of  the  process,  by  the  more  typical  inflammatory 


Fig.  513. — A  Well-developed  Bubo  in  a  Patient  Affected  with  Chancroid. 

appearance,  and  by  the  characteristic  involvement  of  the  lymph  nodes,  which  in 
chancroid  is  typically  inflammatory,  while  in  chancre  it  is  clearly  non-inflammatory. 
On  the  other  hand,  it  is  never  safe  to  assume  that  the  chancroid  will  not  ])rove 
to  be  a  mixed  infection,  and  therefore,  during  the  first  three  or  four  weeks,  it  will 
be  the  part  of  wisdom  to  give  a  guarded  opinion.  Time  will  practically  always 
clear  up  all  difficult  cjuestions,  as  the  chancroid  with  proper  treatment  will  heal, 
while  the  chancre  will  develop  secondary  lesions  and  show  unmistakable  evidence 
of  its  syphilitic  nature.  Where,  owing  to  the  j^resonce  of  i)himosis,  the  l(>sion 
cannot  be  directly  seen,  the  diagnosis  may  be  more  difficult.  Chancroid  will, 
however,  show  much  greater  activity  and,  owing  to  the  in()culal)ility  of  its  virus, 
ulceration  along  the  free  border  of  the  prepuce  is  a  common  event.  Further- 
more, it  is  generally  easy  to  feel  the  induration  of  chancre,  even  through  the 
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tissues  of  the  swollen  prepuce,  and  in  fact  the  amount  of  induration  seems  to  be 
greater  in  the  chancres  which  are  imprisoned  behind  a  phimosis.  The  character 
of  the  lymph-node  lesions  in  the  groin  will  frequently  aid  in  the  diagnosis. 

Chancroid  occurring  in  phimosis  may  be  distinguished  from  balanitis  by  the 
greater  activity  of  the  process,  by  its  duration,  and  in  many  cases  by  the  forma- 
tion of  the  typical  bubo. 

Lastly,  where  facilities  are  at  hand,  the  demonstration  of  the  Ducrey-Unna 
bacillus  in  chancroid,  or  of  the  Spirocha-te  pallida  in  syphilis,  is  frequently  possi- 
ble and  always  puts  an  end  to  doubt. 

Progxosis. — The  prognosis  as  to  life  is  practically  always  good.  On  the 
other  hand,  the  marked  indolence  of  the  lesion  should  always  be  remembered 
and  the  patient  should  be 
warned  that  the  ulcer  may  be 
slow  in  healing.  The  occurrence 
of  a  bubo,  which  greatly  length- 
ens the  course  of  the  disease, 
and  the  possibility  of  the  lesion 
being  a  mixed  one,  make  it  im- 
portant that  the  patient  should 
be  kept  under  observation  until 
the  ulcer  is  definitely  healed  or 
until  a  sufficient  time  has 
elapsed  to  render  the  develop- 
ment of  syphilis  impossible.  In 
rare  cases,  particularly  in  ill- 
nourished  patients  or  those  of 
low  resistance,  phagedenic  ten- 
dencies may  appear,  ^^^len  this 
occurs  the  outlook  may  be 
grave,  and  the  prognosis  as  to 
time  is  always  very  uncertain  in 
these  cases.  The  wise  practi- 
tioner will  refrain  from  express- 
ing a  positive  opinion  as  to  the  duration  of  the  ulceration  until  the  course  of 
the  disease  makes  it  clear  that  the  case  belongs  either  to  the  tractable  or  to  the 
more  intractable  type. 

Treatment. — The  treatment  of  chancroid  practically  di\ddes  itself  into  two 
parts:  the  treatment  of  the  ulcer,  and  the  treatment  of  the  lymph-node  involve- 
ment. 

Treatment  of  the  Ulcer. — Although  the  nature  and  the  peculiarities  of  these 
ulcers  have  been  known  and  undei-stood  for  a  long  time,  little  has  of  late  years 
been  added  to  our  ability  to  heal  the  lesion.  The  number  of  methods  advocated 
and  used  in  its  treatment  beai-s  eloquent  testimony  to  the  efficiency  of  none. 
This  is  in  part  due  to  the  nature  of  the  lesion  and  in  part  to  the  nature  of  the 
patient.    As  above  noticed,  there  is  much  in  the  condition  which  suggests  a 


Fig.  514. — Bilateral  Bubo.  Both  sets  of  inguinal 
Ijinph  nodes  have  here  been  infected  by  a  right-sided 
chancroidal  lesion. 
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self-limited  disease,  and  it  is  not  uncommon  to  see  a  lesion  persist  and  increase 
in  size  in  spite  of  the  most  energetic  measures.  The  peripatetic  habits  of  the 
class  of  individuals  in  whom  these  lesions  are  most  commonly  found,  make  it 
often  impossible  to  insist  on  regular  and  systematic  treatment,  and  in  the  more 
severe  cases,  in  which  the  patient  ought  to  be  confined  to  bed,  it  is  frequently 
impossible  to  obtain  hospital  accommodations  owing  to  the  unenlightened  rules 
of  many  of  our  hospitals,  which  exclude  this  type  of  disease  for  sentimental 
though  thoroughly  unsound  and  unscientific  reasons. 

The  Use  of  the  Milder  Antiseptics. — The  basis  of  all  treatment  of  the  ulcer  is 
cleanliness  and  antisepsis;  neither  is  efficient  without  the  other.  As  a  matter 
of  convenience  these  antiseptic  measures  may  be  divided  into  mild  and  strong 
antiseptics.  In  all  cases  the  lesion  should  be  carefully  washed  two  or  three 
times  a  day,  and  I  am  not  clear  that  any  solution  is  notably  more  efficient  than 
warm  water.  The  affected  part  may  then  be  thoroughly  bathed  with  a  saturated 
solution  of  boric  acid  or  with  a  solution  of  carbolic  acid  (1 :  50)  or  of  corrosive 
sublimate  (1 :  5,000).  Each  of  these  solutions  has  its  advantage,  but  it  has 
seemed  to  me  that  carbolic  acid  was  somewhat  the  more  effective.  After  the 
solution  has  been  thoroughly  applied  for  not  less  than  twenty  minutes,  the  parts 
should  be  carefully  dried  and  powdered.  Here  again  a  great  variety  of  powders 
have  been  advised.  Of  these,  boric  acid,  calomel,  boric  acid  and  talcum 
powder  in  equal  parts,  subgallate  of  bismuth  (dermatol),  and  aristol  may  perhaps 
be  taken  as  types.  It  is  not  clear  to  me  that  any  one  of  these  has  a  notable 
advantage  over  the  others,  but  in  my  own  practice  I  have  found  that  boric 
acid  for  mild  lesions  and  calomel  for  the  more  severe  ones,  are  efficient.  Iodoform 
was  once  extensively,  almost  universally,  applied,  but  it  has  no  notable  advantage 
over  the  others  and  its  disagreeable  odor  makes  it  offensive  to  the  patient  as 
well  as  to  the  community.  Its  use  is  not  to  be  advised.  Within  reasonable 
limits  the  beneficial  results  will  be  in  almost  direct  relation  to  the  frequency  and 
thoroughness  of  the  treatment.  The  hospital  patient  who  is  treated  once  daily, 
or  even  less  often,  frequently  will  show  much  less  satisfactory  progress  than  the 
patient  who  is  seen  daily  by  the  surgeon  and  who  repeats  the  application  him- 
self two  or  three  times  between  visits. 

The  Use  of  Strong  Antiseptics. — The  superficial  nature  of  the  lesion  and  its 
direct  dependence  upon  the  action  of  bacteria  which  are  situated  close  to  the 
surface  have  made  the  use  of  very  strong  caustic  solutions  or  applications 
attractive.  Of  these,  nitric  acid,  carbolic  acid,  absolute  alcohol,  and  the  actual 
cautery  are  the  most  common.  They  aim  to  destroy  completely  the  causative 
agent  together  with  the  superficial  tissue,  and  when  advisedly  used  they  are 
often  efficient.  On  the  other  hand,  they  are  open  to  distinct  objections.  They 
not  infrequently  fail  because  they  do  not  entirely  abolish  the  cause,  and  by 
lowering  the  vitality  of  the  tissue  they  render  reinfection  easy.  Furthermore, 
they  have  a  very  marked  tendency  to  produce  induration  of  the  base  of  the 
lesion  and  thus  render  it  difficult  to  distinguish  it  from  mixed  chancroid  or  from 
chancre.  This  latter  objection  becomes  more  important  on  account  of  the  fact 
that  these  patients  frequently  migrate  from  one  clinic  to  another  and.  in  the 
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absence  of  accurate  and  continuous  knowledge,  these  lesions  at  times  become 
very  confusing.  In  general,  it  has  seemed  to  me  wiser  to  confine  the  use 
of  these  strong  antiseptics  to  the  more  actively  virulent  ulcers  and  it  is  rarely 
wise  to  make  very  frequent  applications.  The  occasional  use  of  strong  solutions, 
coupled  with  the  continued  use  of  mild  ones,  will  prove  satisfactory  for  the 
average  case.  In  the  \'irulent  types  active  measures  are  more  valuable  and 
may  be  used  with  less  hesitation. 

Nitric  acid  should  be  applied  directly  to  the  ulcer,  a  small  wooden  applicator 
being  used  for  this  purpose  and  the  surrounding  tissue  being  protected  with 
vaseHne.  After  two  or  three  minutes  the  acid  should  be  removed  by  neutralizing 
the  excess  with  a  saturated  solution  of  sodium  hydrate.  The  application  is 
painful  but  efficient. 

Perhaps  the  more  generally  useful  agent  is  crude  carbolic  acid,  the  application 
of  which  should  be  followed  by  the  use  of  absolute  alcohol.  The  application 
should  be  made  in  the  same  way  as  above  suggested,  and  after  two  or  three 
minutes  absolute  alcohol  should  be  applied.  This  promptly  neutralizes  the  acid 
and  leaves  a  clean  soft  base.  The  anaesthetic  properties  of  carbohc  acid  make 
it  a  distinctly  less  painful  application. 

In  severe  cases  the  actual  cautery  is  the  most  efficient  agent.  I  have  seen 
it  check,  like  magic,  a  virulent  chancroidal  ulcer  of  the  groin  resulting  from  a 
bubo.  It  causes  a  great  deal  of  pain  and  should  not  be  employed,  except  for 
lesions  of  very  limited  extent,  unless  the  patient  has  been  anaesthetized.  The 
cauterj'  should  be  applied  at  a  dull-red  heat  and  the  whole  superficial  tissue 
should  be  thoroughly  destroyed.  AMien  the  actual  cautery  is  indicated,  it  should 
be  employed  in  a  thorough  manner;  half-way  measures  simply  do  hann. 

Excision. — The  total  excision  of  a  chancroid,  a  measure  which  has  been 
advocated  from  time  to  time  for  many  years,  was  prompted  by  a  laudable  desire 
to  abolish  the  lesion  at  one  fell  swoop.  The  value  of  the  procedure,  however, 
is  much  restricted  by  the  fact  that,  in  many  of  the  positions  in  which  chancroid 
most  commonly  occurs,  a  thorough-going  excision  is  quite  out  of  the  question 
on  account  of  the  necessity  of  removing  an  excessive  amount  of  tissue.  But, 
even  where  a  chancroid  is  situated  in  lax  tissues,  excision,  as  usually  carried  out, 
by  no  means  always  puts  an  end  to  the  process:  indeed,  it  not  infrequently 
substitutes  a  large  for  a  small  ulcer.  It  is  rarely  to  be  ad\ised  except  for  the 
purpose  of  obtaining  tissue  for  histological  examination. 

Modification  of  the  Treatment  in  the  Severe  Cases. — \Mien,  in  spite  of  reason- 
able measures,  the  ulcer  extends  and  becomes  ^'irulent,  confinement  to  bed,  with 
its  attendant  possibilities  of  more  efficient  treatment,  is  certainly  to  be  advised. 
Frequent  applications  of  mild  antiseptics  or  even  long-continued  soaks  will  often 
check  apparently  intractable  lesions.  In  these  severe  conditions  active  measures 
like  the  cautery,  closely  followed  by  the  careful  and  thorough  use  of  mild  solu- 
tions, will  in  most  cases  promptly  turn  the  process  from  a  \arulent  to  a  benign 
one.     Unfortunately,  accommodations  for  these  patients  are  difficult  to  obtain. 

Treatnient  of  Phimosis. — Chancroid  complicated  by  phimosis  is  always  more 
difficult  to  manage.    The  majority  of  these  cases  can  be  controlled  by  frequent 
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irrigation  of  the  preputial  sac  with  mild  antiseptics.  Soaking  the  parts  for  an 
hour  or  two  a  day  in  mild  hot  antiseptic  solutions  is  frequently  beneficial.  In 
some  cases,  in  spite  of  these  measures,  the  active  process  persists  and  gangrene 
threatens.  Under  these  circumstances  exposure  of  the  lesion  is  indicated.  It  is 
better  simply  to  slit  the  prepuce  up  the  dorsum  and  thus  expose  the  lesion  than 
to  attempt  a  circumcision  through  tissue  practically  always  infected.  It  has 
seemed  to  me  that  these  cases  do  better  when  the  incision  is  made  with  a  cautery- 
knife  or  when  it  is  made  with  the  ordinary  knife  and  the  edges  of  the  cut  are 
promptly  cauterized.  These  patients  do  very  much  better  if  they  can  be  confined 
to  bed. 

Treatment  of  Bubo. — The  appearance  of  a  well-defined  bubo  is  always  dis- 
couraging, since  it  means  that  the  course  of  the  disease  will  be  much  prolonged, — 
in  the  w^orst  cases  for  months. 

Intelligent  treatment  of  the  bubo  will  depend  upon  a  clear  understanding 
of  the  nature  of  the  lesion.  In  most  of  the  cases  more  than  one  lymph  node  is 
involved.  The  process  starts  as  a  small  focus  of  necrosis  and  abcess-formation 
in  the  central  portion  of  the  node  and  extends  more  or  less  steadily  until  the 
entire  node  is  involved  and  finally  breaks  down  into  an  abscess  which  extends 
some  distance  into  the  surrounding  tissues.  Frequently  there  are  several  foci 
of  suppuration  in  a  single  lymph  node.  For  this  reason  early  surgical  treatment 
by  incision  is  Hkely  to  be  disappointing,  for  it  is  impossible  to  say  what  particular 
nodes  are  involved,  and  consequently,  unless  the  whole  group  of  nodes  is  excised, 
there  is  no  certainty  of  putting  an  end  to  the  process.  With  a  fuller  realization 
of  these  facts  has  come  a  curbing  of  the  enthusiasm  for  early  incision,  and  the 
majority  of  surgeons  are  now  content  to  palliate  the  process  as  far  as  may  be 
and  to  wait  for  resolution,  which  occasionally  takes  place,  or  for  complete  break- 
ing down  of  the  tissue  involved,  when  incision  is  likely  to  prove  curative. 

Palliative  Treatment. — Palliative  treatment  consists  in  rest  and  counter- 
irritation  by  the  application  of  heat  or  cold.  In  the  majority  of  cases  it  is  quite 
impossible  to  carry  out  this  treatment,  as  nothing  short  of  a  disabling  lesion  will 
persuade  the  average  patient,  who  has  a  bubo,  of  the  necessity  of  confinement 
to  bed.  But  if  he  can  be  induced  to  remain  in  bed  or  at  least  to  remain  quietly 
in  the  house,  the  more  or  less  continuous  and  efficient  application  of  cold  in  the 
form  of  an  ice  bag  may,  in  the  earlier  stages  of  the  disease,  result  in  resolution. 
How  commonly  this  might  occur,  we  have  no  means  of  judging,  as  it  is  only  in  a 
few  cases  that  the  necessary  conditions  can  be  obtained.  After  the  inflammatory 
process  has  once  become  active,  heat  is  more  comfortable  and  more  efficient. 
It  does  not  commonly  induce  resolution,  but  it  hastens  complete  breaking  down, 
with  the  formation  of  an  abscess. 

The  common  course  of  the  disease  is  this: — The  patient  presents  himself  with 
a  small  collection  of  tender,  enlarged  lymph  nodes  in  one  or  both  groins.  He  is 
advised  to  go  home  and  keep  an  ice  bag  continuously  applied  to  the  inflamed 
region.  He  neglects  to  do  so,  and  presents  himself  again,  at  the  end  of  three  or 
four  days,  with  increased  evidence  of  activ(>  inflammation — (edema,  i-edness  of 
the  skin,  and  a  mass  of  enlarged  lymph  nodes.     No  fluctuation  can  hv  detected. 
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At  this  time — since  locomotion  is  now  as  a  rule  difficult — it  will  be  possible  to 
persuade  him  to  apply  poultices  in  some  fashion  until  the  mass  is  broken  down. 
This  occurs  generally  during  the  following  week  and  there  results  a  more  or  less 
localized  abscess,  surrounded  by  a  mass  of  infiltrated  tissue  and  partially 
broken-down  lymph  nodes.     At  this  point  more  radical  measures  are  indicated. 

Radical  Treatment. — Radical  treatment  may  be  Said  to  include  all  measures 
which  evacuate  the  abscess,  viz.,  free  incision,  puncture,  or  the  complete  enuclea- 
tion of  the  nodes  involved.  Many  surgeons  have  recommended  injecting  the 
mass  of  inflamed  lymph  nodes,  after  puncture  or  incision,  with  various  antiseptic 
solutions,  in  the  hope  of  thereby  producing  resolution.  The  method  has  never 
seemed  to  me  to  be  based  upon  sound  principles  and  I  have  no  experience  with 
its  use.  The  fact  that  the 
infection  is  most  active  in 
the  deeper  portions  of  the 
inflamed  nodes  makes  it 
improbable  that  any  solu- 
tion will  reach  the  root  of 
the  condition. 

The  efficiency  of  inci- 
sion will  depend  in  a  large 
measure  upon  the  com- 
pleteness with  which  the 
lymph  nodes  have  broken 
down.  Where  the  process 
has  involved  a  few  nodes 
and  has  caused  their  com- 
plete destruction,  incision 
with  evacuation  and  drain- 
age will  effect  a  cure.  Per  contra,  where  many  nodes  are  involved,  some 
of  them  being  completely  broken  down  and  others  stDl  in  the  earlier  stages 
of  necrosis,  incision  will  evacuate  the  free  pus,  but  will  leave  many  foci  of  sup- 
puration untouched.  These  will  continue  to  grow,  break  down,  and  discharge, 
the  process  continuing  for  days,  weeks,  or  even  months.  It  is  to  this  class  of 
cases,  with  extensive  involvement  of  the  lymph  nodes,  that  enucleation  is 
particularly  applicable.  When,  after  the  abcess  has  been  incised,  it  is  found  that 
a  mass  of  nodes  still  remains,  it  has  seemed  to  me  wiser  completely  to  enucleate 
these  diseased  nodes,  in  the  belief  that  thereby  an  end  may  be  put  to  the  process. 
(Fig.  515.)  Where  bilateral  involvement  exists,  one  should  hesitate  about  under- 
taking complete  enucleation.  It  is  important  not  to  remove  nodes  which  may 
heal  and  retain  a  part  of  their  function,  since  complete  removal  of  all  the  inguinal 
lymph  nodes  of  the  transverse  set  has  occasionally  resulted  in  serious  interference 
with  the  lymphatic  supply  of  the  genitals  and  in  the  production  of  a  pseudo- 
elephantiasis.  In  bilateral  cases  more  conservative  measures  should  be  adopted, 
although  it  will  probably  involve  a  greater  expenditure  of  time  on  the  part  of 
the  patient. 


Fig.  515. 


-Wound  Left  after  Enucleation  of  the  LjTnph  Nodes 
Involved  in  a  Bubo. 
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Treatment  of  Chancroidal  Infection  of  the  Edges  of  the  Wound. — In  some  of  the 
more  virulent  cases  incision  and  drainage  of  these  inflamed  lymph  nodes  is 
followed  by  prompt  and  sometimes  extensive  infection  of  the  edges  of  the  wound 
by  the  specific  organism.  Thus,  in  a  short  time  the  edges  will  present  a  typical 
chancroidal  appearance,  and  the  process,  if  left  untouched,  will  spread  and  some- 
times involve  extensive  areas  in  the  vicinity  of  the  original  lesion. 

The  treatment  of  this  condition  is  essentially  that  of  the  original  ulcer.  As 
a  rule,  mild  preparations  do  little  good  and  the  active  use  of  strong  antiseptics 
is  necessary,  Escharotics  such  as  carbolic  acid,  alcohol,  nitric  acid,  and  the 
actual  cautery,  are,  as  a  rule,  necessary  to  check  the  process.  It  has  seemed  to 
me  that  the  situation  is  one  which  is  particularly  suitable  for  the  use  of  the  actual 
cautery,  and  on  several  occasions  I  have  succeeded,  by  the  thorough  use  of  the 
cautery,  in  aboHshing  ulcers  which  resisted  other  forms  of  treatment.  The 
process  is  painful  and  must  necessarily  be  carried  out  with  the  aid  of  a  general 
anaesthetic.  The  cauterization  should  be  thorough  and  all  infected  tissue  should 
be  deeply  and  efficiently  destroyed.  The  wound  may  then  be  packed  with 
gauze,  and  in  a  few  days  the  slough  will  separate  and  leave  a  healthy  granulating 
wound.  Much  of  the  patient's  time  may  be  saved  by  an  early  decision  to  treat 
these  conditions  radically,  rather  than  to  persist  with  mild  inefficient  measures. 


GONORRHCEAL    URETHRITIS. 

By  HUGH  CABOT,  M.D.,  Boston,  Massachusetts. 


I.  ACUTE  GONORRHCEAL  URETHRITIS. 

Etiology. — Though  for  many  years  the  identity  of  the  causative  agent  of 
this  world-wide  scourge  has  been  the  subject  of  numerous  acrimonious  and 
learned  discussions,  we  have  now  happily  reached  the  point  where  doubt  no  longer 
exists  among  scientific  men.  Beginning  with  the  discovery  of  the  gonococcus 
by  Neisser,  in  1879,  and  continuing  with  the  painstaking  work  of  Welander, 
Lustgarten,  Mannaberg,  Rovsing,  Petit,  Wassermann,  and  the  more  recent 
excellent  work  of  Heiman  and  Young,  the  hfe  history  and  the  entirely  specific 
properties  of  the  organism  have  been  determined  beyond  the  shadow  of  a  doubt. 
We  will  not,  therefore,  continue  this  discussion,  but  will  refer  those  who  desire 
a  more  extended  knowledge  of  this  admirable  research  to  the  original  documents. 

Characteristics  of  the  Causative  Agent. — The  gonococcus  is  a  D-shaped  diplo- 
coccus.  This  description  is  somewhat  preferable  to  the  term  "biscuit-shaped" 
which  has  been  in  such  common  use,  as  the  latter  term  fails  to  tell  us  what  par- 
ticular variety  of  biscuit  it  is  intended  to  describe.  The  organism  is  found  in 
the  pus  cells  in  the  discharges  from  infected  mucous  membranes,  in  the  epithelial 
cells,  and  free  in  the  fluid.  Its  arrangement  within  the  cells  is  quite  characteris- 
tic, though  such  an  arrangement  largely  defies  description  and  is  best  understood 
by  reference  to  the  figures.  (See  Figs.  516  and  517.)  The  organism  readily  takes 
any  of  the  aniUne  dyes  and,  for  the  purpose  of  studying  its  morphologj-,  may 
be  conveniently  stained  with  a  saturated  aqueous  solution  of  methylene  blue. 
With  this  stain  the  gonococci,  the  nuclei  of  the  cells,  and  any  other  organisms 
which  may  be  present,  take  a  deep  blue  stain,  while  the  protoplasm  of  the  cells 
is  very  slightly  stained.  The  technique  of  this  method  of  staining  is  verj'  simple 
and  well  within  the  reach  of  any  practitioner  who  is  reasonably  familiar  with  the 
use  of  the  microscope.  The  pus  may  be  prepared  by  securing  a  small  drop  upon 
a  cover  glass,  placing  another  glass  immediately  on  top  of  it,  and  drawing  the 
two  rapidly  apart  as  in  the  method  of  preparing  blood  films  for  staining.  In 
this  way  a  thin  film  is  obtained.  An  entirely  satisfactory  preparation  may  also 
be  made  by  placing  a  drop  upon  a  glass  slide  and  spreading  it  carefully  with  the 
edge  of  a  piece  of  filter  paper  until  it  is  reasonably  thin.  These  preparations 
should  be  allowed  to  dry  and  then  should  be  stained  for  about  half  a  minute  with 
methylene  blue.  If  the  discharge  is  very  mucoid  in  character  a  somewhat 
longer  staining  will  be  necessary,  and  the  success  of  this  procedure  may  be  de- 
termined by  the  depth  of  color  imparted  to  the  sHde.     If  the  color  is  very  pale 
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when  the  stain  is  washed  off,  it  is  wise  to  stain  it  longer  before  submitting  it  to 
examination.  If  a  cover  glass  has  been  used  it  should  be  placed  upon  a  glass  slide 
while  still  wet  with  water,  the  excess  of  water  removed  with  filter  paper,  and  the 
upper  surface  of  the  cover  glass  carefully  dried.  It  may  then  be  examined 
under  the  oil  immersion  with  complete  satisfaction.  If  the  glass  slide  has  been 
used  for  the  preparation  it  may  be  examined  immediately  after  having  been 
dried,  the  oil  being  placed  directly  upon  the  surface  of  the  preparation.  While 
this  latter  is  a  less  workmanlike  procedure,  it  is  convenient  and  gives  entirely 
satisfactory  results.     The  value  of  this  stain  lies  in  the  fact  that  it  renders  visible 
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Fig.  516. — The  Gonococcus  in  a  Urethral  Discharge.       Photomicrograph  of  preparation  stained 
with  methylene  blue.     Note  the  outhne  of  the  pus  cell  as  shown  by  the  grouping  of  the  cocci. 

the  diplococci  having  the  characteristic  grouping  and  intracellular  arrangement 
of  the  gonococcus.  It  is  in  no  sense  a  differential  stain  and  will  not  distinguish 
the  gonococcus  from  other  intracellular  diplococci.  On  the  other  hand,  it  is 
doubtful  whether  any  of  the  other  intracellular  diplococci  are  capable  by  them- 
selves of  producing  a  clinical  picture  at  all  likely  to  be  confused  with  that  of  an 
acute  gonorrhcral  urethritis.  It  is  a  valuable  method  of  staining  and  ser^•es 
to  furnish  the  practitioner  with  presumptive  evidence  which,  coupled  with 
clinical  evidence,  is  frequently  sufficient  for  the  diagnosis.  If  the  whole  picture 
leaves  us  in  doubt,  the  so-called  Gram  stain  may  be  employed. 

The  Gram  Stain. — The  value  of  the  Gram  stain  lies  in  the  fact  that  it  differen- 
tiates the  gonococcus  from  other  similar  organisms,  as  the  gonococcus  does  not 
retain  the  original  stain  after  treatment  with  Gram's  solution.  In  common 
language,  it  does  not  "take"  the  Gram.  A  satisfactory  modification  of  Gram's 
original  staining  method  is  that  of  Chetwood.  The  different  steps  of  this  method 
are  as  follows : — 
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1.  First  Stain. — The  dried  film  should  be  placed  in  the  following  solution  for 
thirty  seconds: 

A  saturated  alcoholic  solution  of  gentian  \-iolet 1  part. 

Two-per-cent  solution  of  carbolic  acid 9  parts. 

On  removal  from  this  solution  the  film  should  be  placed  "  butter  side  down,"  in 
a  dish  of  Gram  solution.  ' 

2.  Second  Stain. — The  Gram: 

Iodine 1  part. 

Potassium  iodide 2  parts. 

Distilled  water 300  parts. 

Cover  glass  should  be  allowed  tq  remain  in  this  solution  four  or  five  minutes. 

3.  Alcohol. — Upon  removal  from  the  Gram  solution  it  should  be  placed  in 
alcohol  and  washed  for  about  half  a  minute,  until  the  slide  presents  the  white, 
pearly  appearance  seen  before  the  stain  was  applied. 


Fig.  517. — The  Gonococcus  in  a  Urethral  Discharge.       Prepared  by  the  same  method  as  that 
employed  in  Fig.  516.     Note  the  more  scattered  arrangement  of  the  cocci. 

4.  Water. — The  slide  should  now  be  freely  washed  in  water  which  must  not 
have  been  used  at  any  previous  stage  of  the  stain. 

5.  The  Contrast  Stain. — In  order  that  the  gonococci,  which  have  now  been 
thoroughly  decolorized,  may  be  more  readily  seen,  some  contrast  stain  is  necessary. 
A  very  satisfactory  one  is  saturated  aqueous  solution  of  Bismarck  brown.  This  is 
not  a  powerful  stain  and  the  slide  should  be  left  in  the  mixture  for  four  or  five 
minutes,  in  order  to  give  good  definition  to  the  gonococci.  The  slide  should  now 
be  washed  with  water  and  dried. 
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If  intracellular  diplococci  other  than  gonococci  are  present,  they  Vv'ill  retain  the 
deep  purple  of  the  original  gentian  violet.  The  gonococci,  on  the  contrary,  will 
appear  a  golden  brown,  and  are  readily  distinguished. 

The  use  of  the  Gram  stain,  while  not  in  itself  technically  difficult,  requires 
experience  and  judgment,  as  does  any  other  bacteriological  examination.  It 
will  be  of  value  only  to  those  who  are  in  a  position  to  use  it  with  considerable 
frequency,  and  errors  in  technique  or  insufficient  knowledge  of  the  use  of  the 
microscope  will  completely  vitiate  all  conclusions.  It  is  distinctly  not  a  method 
for  the  use  of  the  practitioner  who  requires  it  only  at  long  intervals  and  whose 
total  experience  is  insufficient  to  give  him- reasonable  familiarity  with  such 
methods  of  diagnosis.  If  absolute  accuracy  is  desired  (and  it  is  surely  unneces- 
sary to  say  that  an  error  in  diagnosis  in  this  disease  may  be  of  very  far-reaching 
consequence)  the  slides  should  be  submitted  to  an  expert  and  his  opinion  alone 
should  be  taken  as  conclusive.  For  the  purposes  of  the  general  practitioner  the 
simple  methylene  blue  stain  will  be  quite  as  likely  to  lead  to  correct  conclusions. 

Cultures. — Even  the  Gram  stain  in  the  hands  of  an  expert  may  not  give 
sufficient  accuracy  to  permit  an  absolute  diagnosis,  and  under  these  circumstances 
a  resort  to  the  culture  method  may  be  necessary.  The  organism  growls  with 
some  difficulty,  on  a  rather  special  medium,  and,  as  this  examination  can  only 
be  made  by  a  bacteriologist  thoroughly  familiar  with  the  cultural  characteristics 
of  the  organism,  the  details  will  not  be  described  here. 

Method  of  Infection. — The  only  essential  to  infection  is  the  contact  of  pus  or 
mucus  containing  the  gonococcus,  with  the  urethral  mucous  membrane.  No  abra- 
sion or  trauma  is  necessary.  As  will  appear  in  the  section  on  Pathology,  the  organ- 
ism remains  free  upon  the  surface  or  partially  hidden  in  the  crypts  or  folds  of  the 
mucous  membrane  for  a  short  though  variable  period  of  time,  and  then,  by  an 
action  rather  peculiar  to  itself,  insinuates  itself  into  the  deeper  tissues.  The 
disease  is  practically  always  venereal  in  origin,  and,  though  other  methods  of 
infection,  such  as  contact  with  soiled  linen,  towels,  etc.,  are  theoretically  possible, 
and  serve  as  an  explanation  much  desired  by  the  unwary,  they  cannot  be  accepted 
as  at  all  common  and  are  probably  so  rare  that  they  may  be  neglected  as  a  factor. 
The  whole  question  of  infection  has  been  surrounded  by  considerable  mystery 
owing  to  the  now  well-recognized  difference  in  the  liability  to  infection  of  different 
individuals  exposed  to  the  same  danger,  and  of  the  same  individuals  under  vary- 
ing circumstances.  This  can  be  explained  only  upon  the  assumption  that  the 
gonococci  in  the  infecting  discharge  vary  from  day  to  day  in  number  and  virulence. 
XFndoubtedly,  also,  the  resistance  of  the  individual  varies  very  much  with  his  own 
general  condition,  and  the  same  general  circumstances  tend  to  make  him  liable 
to  infection  with  this  organism  as  would  render  him  receptive  to  other  infectious 
processes.  Alcohol  seems  to  have  a  distinct  effect,  though  it  is  less  easy  to  decide 
in  what  manner  it  acts.  It  is  possible,  though  perhaps  not  probable,  that  it 
lowers  the  general  ability  of  the  tissues  to  withstand  infection  sufficiently  to  be 
an  important  factor,  but  it  is  somewhat  doubtful  whether  its  action  is  rapid 
enough  to  produce  this  result,  though  it  is  well  known  that  chronic  alcoholism 
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undoubtedly  renders  the  individual  more  susceptible  to  general  infections.  It 
is  far  more  probable  that  the  danger  of  alcohol  comes  from  its  blunting  of  sensi- 
bilities and  from  its  likelihood  to  lead  the  indi\ddual  to  excess  and  \'iolence.  In 
the  same  connection  it  should  be  noted  that  excesses  without  the  influence  of 
alcohol  also  increase  the  liability  to  infection. 

Another  factor  of  undoubted  importance  is  the  proximity  of  the  menstrual 
period.  The  congestion  and  increased  glandular  secretion  which  take  place  at 
this  time  tend  to  increase  the  acti\'it3'  of  gonococci  which  may  for  a  considerable 
time  have  lain  dormant  and  have  become  attenuated  in  virulence  to  such  an 
extent  as  to  be  practically  harmless.  The  stimulus  of  increased  blood  supply 
rouses  them  to  new  acti\'ity  and  they  are  expelled  to  the  surface  and  mixed  with 
the  secretion.  This,  though  a  theoretical,  is  probably  a  correct  explanation  of 
an  observation  too  common  to  escape  notice. 

Ixci'BATiox  OF  Acute  Goxorrhce.\l  Urethritis. — A  well-defined  period  of 
incubation  is  characteristic  of  this  disease  and  is  often  important  in  enabling  one 
to  distinguish  it  from  relapses  or  recrudescences  of  a  previous  infection,  or  from 
those  rare  cases  of  urethritis  which  are  due  to  direct  irritation  or  infection  with 
some  other  organism,  the  importance  of  which  will  later  be  discussed.  It  may  be 
safely  affirmed  that  a  urethritis  coming  on  promptly  after  exposure  is  not  a 
fresh  attack  of  gonorrhoea,  but  is  either  a  recrudescence  of  an  already  existing 
process  or  some  other  infection.  The  duration  of  this  period  of  incubation, 
however,  varies  within  very  considerable  limits  and  it  is,  to  say  the  least,  difficult 
to  decide  exactly  upon  what  cases  we  shall  rely  in  estimating  the  true  duration. 
Reported  cases  in  which  the  author  conscientiously  believes  that  he  knows  the 
facts  beyond  reasonable  doubt,  give  a  period  var\nng  from  two  to  fourteen  days. 
Expeiimental  work  lends  color  to  the  belief  that  in  massive  infections  e\'idence 
of  the  disease  may  be  present  as  early  as  the  second  day,  but  certainly  in  the 
great  majority  of  cases  no  e\ddence  is  to  be  detected  at  this  period,  and  many  of 
them  will  ultimately  prove  to  be  recurrent  and  not  fresh  infections.  In  most 
cases  the  e\idence  of  infection  \Nill  not  be  found  before  the  third  day.  In  an 
interesting  series  of  cases  collected  by  Keyes,  the  average  incubation  period  of 
thirty-four  primary  infections  was  six  days,  with  scattered  cases  occurring  on 
the  eighth,  ninth,  tenth,  eleventh,  twelfth,  and  thirteenth  days.  This  has  been 
the  experience  of  other  equally  careful  observers,  and  evidence  of  the  credibility 
of  cases  showing  an  incubation  period  of  more  than  ten  days  should  be  carefully 
scrutinized.  The  whole  matter  is  much  complicated  by  the  well-known  inability 
of  patients  with  this  disease  to  distinguish  between  truth  and  falsehood,  and  we 
shall  probably  do  them  no  great  injustice  by  believing  that  the  explanation  of 
these  unusual  cases  is  the  old  one,  namely,  that  "the  boy  lied."  In  general, 
the  incubation  period  varies  from  three  to  ten  days  in  fresh  infections,  and  the 
great  majority  will  be  found  upon  the  fourth,  fifth,  and  sixth  days.  That  the 
variation  is  thus  large  is  probably  due  to  the  same  conditions  which  influence 
infection,  namely,  the  \-irulence  of  the  organism  and  the  relative  resistance  or 
lack  of  resistance  of  the  tissues. 

Pathological  Anatomy. — ^The  successful  treatment  of  urethral  inflammation 
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is  so  dependent  upon  a  thorough  undei-standing  of  the  patholog}^  that  it  seems 
necessary  to  review  certain  points  even  in  a  work  of  this  kind,  which  is  intended 
to  be  largely  clinical. 

The  anterior  urethra  is  lined  with  columnar  epithelium,  except  in  the  fossa 
navicularis,  where  its  surface  is  covered  with  squamous  epithelium.  Under  this 
epithelial  layer  is  a  basement  membrane  of  connective  tissue,  very  rich  in  elastic 
fibres,  to  permit  the  ready  distention  of  the  urethral  canal.  This  basement 
membrane  is  surrounded  by  a  very  thin  layer  of  unstriped  muscular  fibres, 
and  the  whole  is  in  turn  enveloped  in  the  corpus  spongiosum. 

The  various  depressions  and  openings  in  the  mucous  membrane  are  important 
factors  in  explaining  the  course  of  the  disease. 

Throughout  the  anterior  urethra  are  found  depressions  or  crypts  which  appear 
to  be  simple  inversions  of  the  mucous  membrane.  The  largest  of  these,  the 
lacuna  magna,  is  situated  upon  the  roof  at  the  posterior  extremity  of  the  fossa 
navicularis.  Others  are  scattered  along  the  canal,  chiefly  on  the  roof,  but 
occasionally  along  the  floor. 

Of  the  glands  of  the  urethra,  the  most  important  are  those  of  Littre.  They 
are  compound  racemose  glands  which  penetrate  the  mucous  membrane,  pass 
through  the  muscular  layer,  and  the  deeper  portions  of  some  of  them  lie  in  the 
substance  of  the  corpus  spongiosum,  a  fact  which  is  important  in  the  etiology 
of  chronic  urethral  inflammations  and  particularly  in  the  causation  of  organic 
stricture.  The  ducts  of  these  glands  are  rather  narrow  and  point  forward  except 
in  the  bulbous  portion,  where  they  enter  the  urethra  at  right  angles  to  its  axis. 
They  are  found  in  greatest  numbers  along  the  roof  of  the  canal  and  their  number 
increases  in  the  deeper  portions  of  the  anterior  urethra.  Their  secretion  is  a 
viscid,  alkaline  substance,  whose  function  is  apparently  to  lubricate  the  canal. 
Besides  the  glands  of  Littre,  the  mucous  membrane  is  studded  with  mucous 
crypts  or  glands  quite  similar  to  those  occurring  in  other  mucous  membranes 
and  exercising  a  similar  function. 

It  will  thus  be  seen  that  what  with  lacuna^,  crypts,  and  glands  of  one  kind  or 
another,  the  canai  is  well  supplied  with  caves  and  hiding-places  which  can  conceal 
the  gonococcus  and  which  may  readily  entrap  the  unwary  i)ractitioner  who 
believes  that  active  treatment  applied  to  the  surface  must  promptly  reach  the 
offending  organism.  Our  knowledge  of  the  early  pathology  of  urethral  infections 
is  largely  derived  from  the  work  of  Finger,  Gohn,  and  Schlagenhaufer,  who  were 
fortunately  in  a  position  to  watch  the  progress  of  infection  in  various  early  stages. 
At  the  end  of  thirty-eight  hours  evidences  of  activity  were  readily  to  be  found : 
the  lacunae  were  filled  with  gonococci;  the  leucocytes  had  begun  to  gather  at 
the  scene  of  action;  and  cocci  w(M-e  found  already  inside  the  cells.  At  the  end 
of  three  days  inflammatory  reaction  was  well  marked;  the  cocci  had  penetrated 
between  the  cells  and  had  taken  a  sharp  hold  upon  the  epithelium.  The  cylin- 
drical epithelium  of  the  anterior  urethra  was  generally  invaded,  the  process 
being  most  active  about  the  cry|)ts  and  glands,  which  were  fairly  stuffed  with 
cocci.  The  pavement  or  squamous  epithelium  appeared  to  have  resisted  in- 
vasion, but  the  subepithelial  connective  tissue  showed  evidences  of  cellular 
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infiltration,  and  in  the  neighborhood  of  the  glands  the  cocci  had  in  some  places 
penetrated  into  this  layer.  By  the  magnificent  work  of  these  investigators  it 
was  made  clear  that  the  most  active  and  most  dangerous  part  of  the  inflam- 
mation takes  place  in  and  about  the  crv'pts  and  glands,  and  that  the  squamous 
epithelium  is  markedly  more  resistant  than  the  columnar. 

Acute  Anterior  Gonorrhceal  Urethritis. 

Signs  and  Symptoms. — It  is  usual  to  describe  a  prodromal  stage,  during  which 
the  first  signs  of  irritation  in  the  urethra  appear.  This  is,  however,  nothing  more 
than  the  beginning  of  a  catarrhal  process  which  goes  on  quite  steadily  in  its  de- 
velopment, and  no  sharp  separation  can  be  made  into  a  prodromal  stage  and  a 
St  age  of  efflorescence ,  as  has  occasionally  been  done .  The  eai  liest  symptoms,  which 
make  their  appearance  three  or  more  days  after  infection,  are :  slight  itching  or 
tickling  in  the  urethra,  particularly  in  the  region  of  the  fossa  na\'icularis ;  a  very 
slight  smarting  on  urinating  and  a  little  sticky  or  gummy  discharge,  which  is 
more  or  less  noticeable  according  to  the  time  which  elapses  between  urinations. 
Once  these  symptoms  have  appeared  there  is  no  halt  in  the  forward  march  of  the 
disease.  During  the  succeeding  days  the  discharge  increases,  becomes  muco- 
purulent and  purulent,  the  itching  changes  to  a  distinct  burning,  and  evidences 
of  inflammation  appear  at  the  meatus  and  along  the  urethra.  At  first,  this 
amounts  only  to  a  jx)uting  or  eversion  of  the  meatus  itself,  which  goes  on  to  a 
more  or  less  marked  swelling  of  the  whole  glans,  and  is  generally  accompanied 
by  some  oedema  of  the  prepuce.  The  pendulous  portion  of  the  urethra  may  be 
felt  as  a  thickened,  somewhat  tender  cord  along  the  inferior  surface,  and.  as  time 
goes  on,  this  thickening  and  tenderness  become  very  noticeable  and  a  slightly 
nodular  condition  may  develop  as  the  result  of  infiltration  around  the  mucous 
follicles  and  glands  of  Littre.  In  well-developed  cases  the  lymphatics,  par- 
ticularly along  the  dorsum,  may  be  felt  as  hard,  tender  cords,  and  their  posi- 
tion is  not  infrequently  marked  by  red  streaks  on  the  skin.  Frequently  the 
inguinal  IjTnph  nodes  show  involvement  at  this  time — ^that  is  to  say,  toward 
the  end  of  the  first,  and  during  the  second,  week  they  become  enlarged,  hot, 
and  tender.  But  the  process  is  a  benign  one,  which  subsides  rapidly  and 
does  not  go  on  to  pus-formation,  thus  distinguishing  this  type  of  Ij-mphatic 
infection  from  the  slowly  developing,  hard,  indolent  lymph  nodes  of  the  primary 
lesion  of  syphilis,  on  the  one  hand,  and  the  more  active  and  veiy  commonly 
suppurating  nodes  of  a  chancroidal  infection,  on  the  other. 

If  the  disease  is  allowed  to  proceed  unchecked,  the  discharge  rapidly  in- 
creases in  amount  until  the  pus  fairly  runs  from  the  urethra.  Its  character 
changes  from  the  muco-purulent  secretion  of  the  fii^st  few  dajs  to  a  yellowish  or 
greenish  pus,  which  in  the  severer  cases  may  be  streaked  with  blood.  At  this 
time  the  discomfort  accompanj-ing  the  passage  of  urine  has  become  real  pain; 
the  swelling  of  the  mucous  membrane  to  some  extent  narrows  the  canal :  and 
this,  coupled  with  the  pain,  makes  the  stream  of  urine  small  and  occasionally 
hesitating. 

WTiile  the  disease  in  its  typical  form  is  now  confined  to  the  anterior  urethra. 
VOL.  VI. — 46 
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the  congestion  and  increased  blood-supply  which  accompany  it  have  a  very 
noticeable  effect  upon  the  deeper  portions  of  the  canal.  Thus,  when  the  disease 
is  fully  developed  the  tendency  to  frequent  erections  is  very  marked,  particularly 
at  night,  when  it  may  be  so  troublesome  as  to  deprive  the  patient  of  sleep.  It  is, 
moreover,  a  condition  distinctly  unfavorable  to  the  smooth  progress  of  the 
disease,  as  the  distention  of  the  cavernous  tissue  stretches  the  urethra,  already 
stiffened  by  infiltration,  not  infrequently  produces  small  cracks  or  fissures 
through  which  increased  infection  may  take  place,  and  renders  the  deeper  tissues, 
particularly  the  elastic  structures  of  the  corpus  spongiosum,  more  accessible 
to  the  penetrating  organism.  It  is  the  combination  of  these  two  elements — 
namely,  the  uncontrollable  tendency  to  erection  and  the  infiltration  and  stiffening 
of  the  corpus  spongiosum — which  results  in  that  not  very  common  symptom 
which  is  designated  as  "true  chordee."  This  term  has  been  so  much  abused 
that  it  is  frequently  regarded  as  synonymous  with  painful  erection :  but,  while 
it  bears  some  relation  to  the  latter  symptom,  it  is  by  no  means  so  frequent.  In 
chordee  the  organ  is  sharply  bent  forward,  owing  to  the  loss  of  elasticity  and 
distensibility  of  the  damaged  corpus  spongiosum,  which,  being  unable  to  follow 
the  distention  of  the  corpora  cavernosa,  forms  the  string  to  the  bow  of  which 
the  corpora  cavernosa  are  the  shaft.  During  the  earlier  part  of  the  disease, 
particularly  during  the  stage  of  active  development,  moderate  constitutional 
symptoms  are  not  uncommon.  Thus,  mild  degrees  of  fever,  in  which  the  tem- 
perature occasionally  rises  above  100°  F.,  general  malaise,  lassitude  and  loss  of 
appetite,  are  not  infrequently  observed.  The  course  of  the  disease,  if  uninfluenced 
by  treatment,  may  be  roughly  outlined,  but  it  is  so  complicated  by  the  frequent 
implication  of  other  portions  of  the  genito-urinary  apparatus  that  such  typical 
cases  are  rarely  seen.  The  severity  of  the  attack  will  continue  to  increase  more 
or  less  steadily  for  about  two  weeks,  when  it  may  have  reached  its  acme,  and 
may  remain  quite  stationary  during  the  third  and  part  of  the  fourth  week.  The 
stage  of  decline  will  then  begin,  during  which  there  is  a  steady  retrogression  of 
all  the  symptoms:  inflammation,  particularly  in  the  surrounding  structures, 
will  diminish;  pain  on  urination  will  disappear;  the  discharge  will  diminish  in 
amount  and  become  more  mucoid.  By  the  end  of  the  fifth  or  beginning  of  the 
sixth  week,  it  may  amount  only  to  a  symptomless  muco-purulent  discharge  from 
the  urethra.  If  all  goes  well  this  will  continue  to  diminish,  become  purely 
mucoid,  return  to  the  slight  tendency  to  gluing  of  the  meatus  seen  during  the 
first  few  days,  and  finally  disappear  entirely.  In  favorable  cases  the  disease 
may  run  its  whole  course  in  six  weeks  and  it  is  likely  that  an  attack  of  moderate 
severity,  in  a  previously  healthy  urethra,  will  generally  run  its  course,  if  free 
from  complications,  in  two  months.  Considered  in  this  way,  the  disease  may 
be  regarded  as  a  self-limited  one,  but  the  occurrence  of  some  complication,  such 
as  an  extension  to  the  posterior  urethra,  is  so  common  as  to  make  so  favorable 
a  course  as  that  just  described,  not  at  all  to  be  expected. 

Appearances  of  the  Urine. — As  the  appearance  of  the  urine  is  in  many 
ways  our  best  guide  to  the  condition  of  the  urethra,  its  various  characteristics 
should  be  well  understood.     During  the  stage  of  development  the  urine  will  show 
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only  a  few  shreds,  which  at  this  time  may  be  indistinguishable  from  those  seen 
in  a  chronic  urethritis.  With  the  development  of  the  disease,  however,  this 
promptly  changes  to  a  turbid  condition  of  the  first  portion  of  the  urine.  If  at 
this  time  the  urine  is  passed  into  two  glasses,  that  in  the  first  vdW  be  more  or  less 
turbid,  according  to  the  development  of  the  disea.se,  while  that  in  the  second  will 
be  clear.  If  the  discharge  is  very  profuse  and  the  urine  is  di\-ided  into  small 
portions,  because  the  patient  has  recently  emptied  his  bladder,  there  may  be 
some  turbidity  of  the  second  portion — a  possible  source  of  confusion.  For  this 
reason,  when  the  discharge  is  profuse  it  is  wise  to  insist  that  a  fairly  large  amount 
be  passed  into  the  first  glass — generally,  that  the  glass  be  filled.  This  will 
render  it  possible  to  make  an  early  diagnosis  of  posterior  urethritis,  should  any 
clouding  of  the  second  portion,  other  than  that  due  to  phosphates,  occur. 

Acute  Posterior  Gonorrhceal  Urethritis. 

The  very  intimate  relations  existing  between  a  posterior  urethritis  and  an 
anterior  urethritis,  make  it  logical  to  consider  it  here.  In  fact,  it  is  hardly 
possible  to  discuss  the  future  of  an  anterior  inflammation  unless  the  presence  or 
absence  of  a  posterior  urethritis  be  known,  as  it  is  so  common,  and  also  influences 
the  outlook  so  profoundly,  as  almost  to  constitute  the  sole  ground  upon  which  a 
prognosis  can  be  made.  Involvement  of  the  posterior  urethra  is  important  not 
only  in  itself,  but  as  constituting  the  first  step  in  a  long  series  of  other  complica- 
tions which  further  cloud  the  outlook.  Thus,  prostatitis,  acute  or  chronic, 
seminal  vesiculitis,  and  epididymitis,  follow  only  upon  the  occurrence  of  in- 
flammation of  the  posterior  urethra,  though  it  is  true  that  in  many  cases  the 
presence  of  posterior  involvement  may  not  have  been  kno\N'n  until  these  troubles 
manifested  themselves.  It  remains,  nevertheless,  a  fact  that  these  complications 
must  be  preceded  by  inflammation  of  the  posterior  urethra.  The  frequency  with 
which  posteijor  involvement  follows  anterior  inflammation  has  been  variously 
estimated  at  from  fifty-five  per  cent  to  over  ninety  per  cent,  and  the  discrepancy 
is  apparently  due  in  part  to  the  difference  between  the  methods  of  diagnosis 
practised  by  various  observ^ers,  and  in  part,  doubtless,  to  the  class  of  patients 
with  which  they  had  to  deal.  Thus,  Finger  observed  that  posterior  urethritis 
occurred  in  sixty-three  per  cent  of  his  private  patients  and  in  eighty-two  per  cent 
of  those  seen  in  his  hospital  clinic.  The  general  tendency  of  modem  opinion 
seems  to  be  in  the  direction  of  regarding  its  frequency  as  greater  than  had  been 
pre\dously  supposed,  and,  taking  all  classes  of  cases  together  and  considering  all 
grades  of  severity  of  the  disease,  we  may  fairly  expect  to  see  it  in  seventy-five 
per  cent  of  the  cases.     Its  occurrence  is  influenced  by  the  following  factors: — 

1.  The  severity  of  the  anterior  infection,  in  so  far  as  the  same  factors  which 
tend  to  make  the  infection  severe  also  increase  the  probability  of  its  extension 
backward. 

2.  The  social  status  and  surroundings  of  the  patient  are  important,  as,  among 
the  poorer  and  more  ignorant  classes,  neglect  of  precautions  in  treatment  and 
mability  to  alter  the  character  of  their  work  increase  the  probability  of  further 
trouble. 
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3.  Perhaps  the  most  important  factor  is  the  previous  existence  of  inflamma- 
tion of  the  posterior  urethra.  In  these  cases  future  infections  are  nearly  certain 
to  involve  promptly  the  deeper  portions  of  the  canal,  and  indeed  this  posterior 
involvement  may  be  the  first  evidence  of  a  fresh  infection. 

4.  Treatment  is  also  a  weighty  factor.  The  normally  closed  condition  of  the 
membranous  urethra  offers  a  barrier  of  some  importance,  which,  under  normal 
circumstances,  inhibits  posterior  involvement.  If  this  natural  barrier  be 
interfered  with  by  treatment,  whether  with  instruments  or  with  injections, 
extension  is  made  more  easy.  Great  stress  is  laid  by  Finger  upon  the  use  of 
ill-fitting  suspensories,  which  cause  undue  pressure  either  at  the  peno-scrotal 
angle  or  in  the  region  of  the  bulb,  thereby  preventing  the  natural  discharge  of 
pus  from  the  anterior  urethra  and  favoring  its  discharge  backward  through  the 
cut-off  muscle.  It  may  be  that  the  construction  of  suspensories  is  less  faulty  in 
this  country,  or  that  they  are  less  frequently  worn,  but  this  has  not  seemed  to 
me  to  be  a  very  important  factor  in  the  production  of  posterior  complications. 

Clinical  Pathology. — It  is  but  reasonable  to  suppose  that  in  most  anterior 
infections  involving  the  bulbous  portion  of  the  canal,  some  infection  of  the 
membranous  portion  takes  place;  and  that  this  does  not  go  on  to  real  involve- 
ment of  the  whole  deep  urethra  is  probably  due  to  the  fact  that  it  is  violently 
flushed  by  the  stream  of  urine.  The  prostatic  urethra,  on  the  other  hand,  by 
reason  of  its  numerous  glands  and  crypts,  offere  a  most  favorable  soil  for  infection 
and  for  the  permanent  abode  of  the  infective  organism,  and  we  find,  as  would  be 
expected,  that  it  is  here  that  the  gonococcus  readily  finds  lodgment,  and  from 
here  that  it  is  dislodged  with  the  greatast  difficulty.  It  is  customary  to  speak  of 
a  posterior  urethritis  as  if  it  were  pathologically  different  from  a  prostatitis, 
and  cHnically  this  appeare  to  be  the  case,  but  in  reality  no  proper  distinction  can 
be  drawn  between  a  posterior  urethritis  and  a  prostatitis,  the  former  differing 
from  the  latter  only  in  degree.  Clinically,  the  distinction  is  a  convenient  one 
as  a  basis  for  treatment,  but  it  is  well  to  bear  in  mind  the  fact  that  it  has  no  solid 
pathological  foundation.  In  passing,  it  may  be  noted  that  the  relative  immunity 
of  the  mucous  membrane  of  the  bladder  in  the  vicinity  of  the  internal  orifice  of 
the  urethra,  is  probably  due  to  the  same  conditions  which  influence  the  mem- 
branous portion. 

Symptoms. — Those  who  expect  the  occurrence  of  posterior  inflammation  to 
be  heralded  by  severe,  or  even  always  noticeable  symptoms,  are  doomed  to 
disappointment.  In  a  very  considerable  proportion  of  the  cases  it  takes  place 
without  symptoms,  and  is  to  be  detected  only  by  careful  examination  of  the 
urine  or  by  the  irrigation  test  later  to  be  described.  It  is  difficult  to  say  upon 
what  this  immunity  to  symptoms  depends,  but  it  is  probably  at  least  influenced 
by  the  rapidity  with  which  the  extension  takes  place,  the  activity  of  the  local 
process,  and  the  depth  to  which  the  tissues  are  involved.  In  many,  perhaps  even 
in  most  of  the  cases  in  which  the  inflammation  occurs  as  a  complication  of  an 
acute  anterior  process,  the  fii*st  symptoms  noted  are  slight  frequency  or  urgency 
of  urination;  and  cases  are  frequently  seen  in  which,  although  the  i)atient  may 
empty  the  bladder  at  normal  intervals,  when  the  desire  to  urinate  once  appears, 
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he  has  little  ability  to  control  it  and  it  becomes  reaUy  imperative.  As  the 
symptoms  increase  in  severity  there  is  pain,  particularly  as  the  last  drops  of  urine 
leave  the  bladder  and  the  prostate  contracts  to  expel  them.  With  this  comes 
a  feeling  of  fulness  and  weight  in  the  perineum,  with  shooting  pains  about  the 
neck  of  the  bladder.  At  times  there  may  be  marked  irritability  of  the  sexual 
apparatus,  and  the  frequent  occurrence  of  seminal  emissions,  particularly  during 
the  third  or  fourth  week  of  an  anterior  infection,  points  \vith  considerable  cer- 
tainty to  deep  involvement  in  the  region  of  the  caput  gallinaginis.  In  the  more 
severely  acute  cases  the  symptoms  may  be  ushered  in  with  a  chill,  an  intense 
desire  to  urinate,  great  frequency  of  urination,  burning  pain  which  is  not  relieved 
when  the  bladder  is  empty,  and  marked  constitutional  symptoms.  These  severe 
sj-mptoms  are  due  to  involvement  of  the  deeper  portions  of  the  prostate. 

With  the  onset  of  posterior  urethritis  the  amount  of  discharge  from  the 
anterior  urethra  at  once  diminishes,  and  if  the  onset  of  sjTnptoms  is  slow  this 
may  lead  the  unwary  to  the  vain  hope  that  a  rapid  improvement  is  taking  place. 
Nothing  is  more  illusory,  as  it  may  be  confidently  expected  that,  \sith  the  sub- 
sidence of  the  inflammation  in  the  deeper  portions,  the  discharge  from  the 
anterior  urethra  will  again  appear. 

Diagnosis. — We  shall  consider  here  only  the  diagnosis  of  acute  urethral 
infections,  reserving  until  a  later  time  the  more  difficult  discussion  of  the  question 
involved  in  chronic  processes. 

Given  an  acute  inflammation  of  the  urethra,  there  are  two  chief  questions 
which  must  be  answered : — 

1st.  Is  the  infection  due  to  the  gonococcus? 

2d.  How  much  of  the  mucous  membrane  of  the  urethra  has  it  involved — 
that  is  to  say,  is  there  posterior  infection? 

If  the  case  presented  is  one  of  acute  florid  urethritis,  we  have  three  possibilities 
to  consider: — 

(1)  An  acute  fresh  infection  with  the  gonococcus;  (2)  An  acute  recurrence 
or  recrudescence  of  a  previous  infection,  sometimes  spoken  of  in  medical  slang 
as  a  ''flare-up";  (3)  Some  other  infection  or  an  acute  chemical  irritation. 

Acute  gonorrhceal  urethritis  differs  from  all  other  infections  in  that  it  comes 
on  only  after  a  well-defined  period  of  incubation,  that  it  is  accompanied  by 
evidences  of  inflammation — certainly  recognizable  in  the  region  of  the  meatus 
and  generally  involving  other  adjacent  tissues, — and  that  the  discharge  in- 
evitably contains  gonococci.  An  acute  "flare-up"  may  show  the  gonococcus, 
but  will  lack  the  period  of  incubation  and  will  freciuently  exist  without,  or  with 
but  very  slight,  evidence  of  inflammation  outside  of  the  urethra.  The  doubtful 
cases  are  those  in  which  exposure  to  possible  sources  of  infection  has  been  so 
constant  as  to  make  it  impossible  to  decide  whether  a  period  of  incubation  has  or 
has  not  existed.  Under  these  circumstances  we  get  considerable  aid  in  diagnosis 
from  the  course  of  the  disease.  Acute  fresh  infections  come  on  slow  ly  and  progress 
steadily  to  their  acme,  which  is  reached  only  after  a  considerable  time.  They 
then  subside,  also  slowly,  but  much  more  surely  than  recurrent  processes. 
Acute  recurrences,  on  the  other  hand,  reach  their  acme  quickly  and  as  a  rule 
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subside  promptly,  but  show  a  well-marked  tendency  to  become  chronic.  In 
some  cases,  particularly  those  with  "  a  urethral  past,"  the  history  may  be  so 
unreliable,  the  course  of  the  disease  so  little  typical  either  of  an  acute  infection 
or  of  a  recurrence,  and  the  whole  picture  so  confused,  that  a  positive  diagnosis 
between  the  two  conditions  is  impossible. 

The  distinction  between  these  two  processes  and  an  acute  infection  with 
some  other  organism,  or  some  very  acute  irritation,  is  as  a  rule  easy.  Were  it 
not  for  the  testimony  of  observers  of  such  well-known  merit  as  Finger  and  Keyes, 
we  might  almost  be  at  liberty  to  doubt  the  existence  of  infections  sufficiently 
acute  to  simulate  seriously  an  acute  gonorrhoeal  urethritis.  Certainly  such  cases 
are  of  great  rarity  and  we  shall  but  rarely  be  called  upon  to  deal  with  them. 
They  are  said  to  come  from  infection  by  a  menstrual  or  leucorrhccal  discharge ; 
but  I  frankly  confess  that  I  doubt  the  possibility  of  these  conditions  producing 
an  acute  infection  in  a  healthy  urethra,  and  I  incline  to  the  view  that  they  can 
have  such  an  effect  only  upon  a  urethra  previously,  and  probably  permanently, 
damaged  by  infection.  WTien  they  occur  they  may  always  be  distinguished 
from  an  acute  fresh  infection  by  the  lack  of  a  period  of  incubation  and  by  the 
absence  of  the  gonococcus,  and  from  an  acute  recrudesence  by  the  latter  sign. 
They  occur  promptly  after  contact  with  the  exciting  irritant,  quickly  reach  their 
acme,  and  rapidly  subside,  frequently  without  treatment. 

In  cases  in  which  there  is  but  little  discharge  the  diagnosis  may  be  much  more 
troublesome,  but  we  have  to  consider  here  only  those  cases  which  represent  the 
beginning  of  an  acute  fresh  infection,  one  which  presents  itself  before  it  has 
gained  a  strong  foothold  upon  the  urethra.  In  these  cases  the  number  of  gono- 
cocci  will  probably  be  large  in  proportion  to  the  amount  of  discharge,  and  their 
detection  correspondingly  easy.  Furthermore,  within  the  next  day  or  two  a 
fresh  infection  will  have  clearly  declared  itself  and  the  diagnosis  can  then  be 
made  with  ease. 

In  identifying  the  gonococcus  in  doubtful  discharges  it  should  be  made  to 
pass  muster  by  various  tests,  of  which  the  following  are  the  important  ones: — 

Form  and  Arrangement  of  the  Gonococcus. — In  a  well-stained  specimen  the 
form  and  arrangement  of  the  organism  within  the  cells  is  quite  characteristic 
and  will  generally  distinguish  it  from  other  intracellular  organisms. 

Staining  Reactions. — In  doubtful  cases  both  the  methylene  blue  and  the 
Gram  stain  should  be  used,  always  with  the  proviso  that  the  observer  is  suffi- 
ciently familiar  with  them  to  make  his  opinion  of  value. 

Number  of  Organisms. — In  jDositive  cases  the  number  of  intracellular  pecul- 
iarly-grouped organisms  is  generally  considerable,  and,  where  only  a  few  diplo- 
cocci  are  discovered  in  the  examination  of  several  slides,  the  case  must  be 
regarded  as  extremely  doubtful,  and  the  matter  is  then  best  referred  to  an  exjXM-t. 

Finally,  if  the  foregoing  tests  leave  us  in  serious  doubt,  cultures  should  bo 
employed,  but  only  by  one  thoroughly  familiar  with  the  peculiarities  of  the 
gonococcus. 

How  much  of  the  nmcous  membrane  of  the  urethra  has  the  inflammation 
involved?     This  question  is  of  the  first  importance  in  planning  treatment,  and 
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in  answering  the  question  in  which  the  patient  is  always  most  interested — viz., 
as  to  the  probable  duration  of  the  process.  The  "two-glass  test "  is  here  of  much 
value.  The  patient  should  be  instructed  to  pass  his  water  into  two  glasses,  the 
first  portion  being  sufficient  to  fill  an  ordinary  urine  glass.  If  both  urines  are 
cloudy  from  the  presence  of  pus,  there  is  posterior  inflammation.  It  is  proper 
here  to  caution  the  unwary  against  mistaking  a  uiine  cloudy  with  phosphates 
for  one  cloudy  with  pus.  The  distinction  will  readily  be  made  by  adding  a  few 
drops  of  a  strong  acid,  preferably  acetic  acid,  when  the  phosphates  will  promptly 
disappear.  If  the  second  urine  be  clear,  the  process  is  likely  to  be  confined  to 
the  anterior  urethra,  but  a  clear  urine  is  frequently  seen  in  cases  of  mUd  posterior 
infection.  The  reason  for  this  will  readily  be  seen  if  we  consider  the  mechanism 
by  which  the  second  urine  becomes  turbid.  The  tonicity  of  the  cut-off  muscle 
is  sufficient  to  prevent  the  secretion  of  the  posterior  urethra  from  running  for- 
ward and  escaping  from  the  urethra.  Under  these  circumstances,  if  it  is  at  all 
large  in  amount,  it  ine\itably  runs  backward,  mixes  with  the  bladder  urine,  and 
produces  a  cloudiness  of  the  whole  amount  proportionate  to  the  severity  of  the 
posterior  process.  If,  however,  the  amount  of  secretion  in  the  posterior  urethra 
is  small,  it  may  remain  upon  the  surface  and  be  washed  out  with  the  stream  of 
urine  in  such  a  way  as  to  show  entirely  in  the  fii*st  portion.  An  ingenious  method 
of  distinguishing  this  has  been  suggested  by  Finger.  It  is  based  upon  the  fact 
that  during  the  long  interval  which  normally  elapses  during  the  night,  when  the 
bladder  is  not  emptied,  the  secretion  of  the  posterior  urethra,  if  any  considerable 
amount  of  inflammation  exists,  will  be  sufficient  to  overflow  to  some  extent  into 
the  bladder.  Thus,  the  first  urine  passed  in  the  morning  will  show  a  clouding 
of  the  second  portion,  while  that  passed  during  the  day  may  show  the  second 
urine  clear.     This  is  a  test  of  some  value. 

If  the  employment  of  the  foregoing  tests  still  leaves  us  in  doubt,  we  may 
make  use  of  the  so-called  irrigation  test.  This  consists  in  washing  out  the 
anterior  urethra  as  far  as  the  cut-off  muscle  with  some  indifferent  solution  before 
the  patient  has  passed  his  urine.  If  this  has  been  efficiently  done,  any  pus  found 
in  the  urine  passed  after  irrigation  must  come  from  the  posterior  urethra.  The 
test  is  best  carried  out  by  introducing  a  small  soft-Ribber  catheter  gently  as  far 
as  the  region  of  the  bulb  and  then  washing  cautiously  but  thoroughly  wdth  a 
good-sized  hand  syringe.  The  possible  sources  of  fallacy  in  the  test  are: — 1st. 
It  is  difficult  to  wash  the  anterior  urethra  absolutely  clean  and  some  few  shreds 
may  remain  to  cloud  the  urine.  2d.  It  is  possible,  in  some  cases  where  the 
tonicity  of  the  cut-off  muscle  is  slight,  to  wash  some  of  the  shreds  from  the 
anterior  urethra  back  into  the  bladder. 

This  test  is  made  more  accurate  by  the  use  of  some  solution  which  will  color 
the  shreds  in  the  anterior  urethra  even  if  it  does  not  completely  remove  them ; 
and  for  this  purpose  a  mild  solution  of  potassium  permanganate  or,  perhaps 
better,  zinc  peraianganate,  may  be  used.  The  shreds  remaining  in  the  anterior 
urethra  will  then  be  colored  brown  and  may  be  distinguished  from  those  coming 
from  behind  the  cut-off  muscle. 

With  the  limitations  abov^e  noticed,  these  tests  will  enable  us  in  the  great 


728  AMERICAN  PRACTICE  OF  SURGERY. 

majority  of  instances  to  decide  whether  the  disease  has  or  has  not  involved  the 
posterior  urethra,  and  the  amount  of  pus  will  give  us  a  fair  indication  of  the 
probable  severity  of  the  deep  inflammation. 

Prognosis. — The  prognosis  of  acute  urethritis  is  entirely  good  so  far  as  life  is 
concerned,  though,  as  medical  curiosities,  cases  of  death  have  been  reported 
from  acute  general  infection  occurring  in  individuals  of  much  lowered  vitality. 
The  important  question  in  prognosis,  however,  is  as  to  the  probable  duration  of 
the  disease,  and  this  is  principally  influenced  by  three  factors: — 1.  Number  of 
the  infection — that  is  to  say,  whether  or  not  it  is  a  first  attack;  2.  The  occurrence 
of  complications;  3.  The  general  condition  of  the  patient.  The  number  of  the 
attack  is  a  very  important  factor  in  prognosis.  Thus,  first  attacks  go  on  to 
complete  recovery  in  the  majority  of  cases.  Second  attacks  recover  more  slowly 
and  somewhat  less  surely.  Third  and  subsequent  attacks  show  a  very  marked 
tendency  to  become  chronic,  and  it  is  in  this  class  that  we  see  the  so-called 
incurable  cases. 

The  duration  of  any  particular  attack  is  dependent  largely  upon  the  occurrence 
of  compHcations.  An  uncomplicated  acute  anterior  urethritis  nearly  always 
recovers  after  the  lapse  of  a  reasonable  length  of  time,  and  the  prognosis,  there- 
fore, becomes,  for  practical  purposes,  the  prognosis  of  the  complications,  which 
will  be  considered  more  in  detail  later. 

The  general  condition  of  the  patient  is  here,  as  in  other  acute  infections,  a 
factor  always  to  be  reckoned  with.  Poorly  nourished,  cachectic  individuals,,  or 
those  having  some  other  chronic  disease  such  as  tuberculosis,  recover  much  more 
slowly  than  their  more  healthy  brethren,  and  the  urethral  disease  shows  a 
distinctly  greater  tendency  to  become  chronic.  In  attempting  to  state  the 
probable  duration  in  any  given  case,  conservatism  is  the  part  of  wisdom.  An 
acute  uncomplicated  first  infection  may  run  its  course  in  six  weeks  and  end  in 
complete  recovery.  The  average  time,  however,  is  not  much  less  than  two 
months,  and  the  occurrence  of  complications  may  double  or  triple  this 
period.  It  is,  therefore,  wise  frankly  to  state  to  the  patient  the  conditions 
governing  speedy  cure  and  not  to  lead  him  to  expect  recovery  in  less  than  two 
months. 

Treatment. — General  Measures. — Under  this  heading  will  be  considered  the 
questions  of  hygiene,  diet  and  general  medicinal  treatment,  as  opposed  to  the 
purely  local  treatment  of  the  diseased  mucous  membrane. 

Anything  which  tends  to  improve  the  patient's  general  condition  will  have  a 
favorable  influence  upon  the  course  of  the  disease,  and  this  fact  should  be  duly 
impressed  upon  him.  I  am  in  the  habit  of  advising  my  patients  that  they  should 
treat  themselves  as  an  athlete  in  training,  and  that  they  should  order  their 
lives  to  conform  to  this  standard, — this,  of  course,  with  certain  resen-ations  in 
regard  to  diet  and  exercise;  but  the  simile  has  seemed  to  me  a  valuable  one,  and 
has  worked  well  in  practice. 

Exercise. — It  is  undoubtedly  true  that  confinement  to  bed  would  generally 
lead  to  the  most  rapid  recovery,  but  this  is  not  practicable  and  cannot  be  insisted 
upon  except  in  the  presence  of  certain  complications.     It  is,  however,  proper  to 
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insist  that  all  violent  exercise  should  be  avoided.  This  particularly  applies  to 
riding,  either  on  a  horse  or  on  a  bicycle,  and  even  to  dri\'ing  over  rough  roads. 
Walking  in  moderation  is  the  only  safe  exercise  for  these  patients.  The  French 
and  German  schools  are  veiy  insistent  upon  the  use  of  some  form  of  suspensory 
bandage,  and  it  is  doubtless  of  some  value,  but  its  use  is  annoying  to  many 
patients,  and  I  am  by  no  means  clear  that  failure  to  insist  upon  the  practice  is 
followed  by  bad  results. 

Diet. — The  diet  should  be  simple,  with  plenty  of  hquids.  Intestinal  irritants 
should  be  avoided  and  the  digestion  should  not  be  taxed.  Highly  spiced  and 
seasoned  food,  very  salt  or  acid  foods,  should  be  avoided.  It  has  long  been 
customary  to  insist  that  white  meat  and  fish  are  less  objectionable  than  red  meat, 
but  I  have  never  been  able  to  satisfy  myself  that  the  color  of  the  meat  is  of 
essential  importance. 

Drinks. — Alcohol  in  all  forms  is  objectionable  and  its  strict  avoidance  should 
be  strongly  urged.  The  German  school  has  found  this  practically  impossible, 
and  is  in  the  habit  of  allowing  light  red  wine.  In  this  country  it  is  generally 
possible  to  pei-suade  the  patient  to  avoid  alcohol  entireh'.  and  this  course  should 
therefore  be  insisted  upon.  Ginger  ale  is  nearly  as  objectionable.  Effervescent 
mineral  watere  do  distinct  hann.  Many  surgeons  forbid  the  use  of  coffee,  but 
the  evidence  of  its  undesirable  effect  is  very  doubtful  and  it  may  be  allowed  in 
moderation.  Undoubtedly  the  best  beverages  for  these  patients  are  milk  and 
water,  tea  and  coffee,  in  moderation. 

Smoking. — Although,  as  in  the  case  of  coffee,  many  surgeons  forbid  the  use 
of  tobacco,  the  point  does  not  seem  to  be  well  taken,  and.  as  we  have  already 
deprived  the  patient  of  many  things  which  are  important  to  his  comfort,  it  does 
not  seem  wise  to  forbid  smoking  except  for  the  very  best  of  reasons. 

Drugs. 

The  drugs  which  are  of  value  in  the  treatment  of  acute  urethral  inflamma- 
tions may  be  classified  under  four  heads:  Antiseptics,  Alkalies,  Anodynes,  and 
Balsamics. 

Antiseptics. — Contrary  to  what  might  be  reasonably  expected,  the  so-called 
urinary  antiseptics  have  little  or  no  value  in  the  treatment  of  inflammation  of 
the  urethra.  Because  of  their  great  usefulness  in  inflammatory  processes  of 
the  bladder  and  upper  urinary  tract  they  have  been  given  an  extended  trial  and 
are  still  used  to  some  extent,  but  evidence  of  their  value  is  strikingly  lacking. 
The  ones  most  commonly  used  are:  the  formaldehyde  group,  of  which  urotropin 
is  the  standard;  salol:  methj'lene  blue;  and  boric  acid  or  the  borates.  The 
fomialdehydes  seem  to  be  entirely  worthless.  Salol  is  valuable  in  combating  the 
intestinal  irritations  not  infrequently  associated  with  the  use  of  the  balsams, 
but  has  no  apparent  effect  upon  the  urethral  condition.  Methylene  blue,  at  one 
time  much  vaunted,  appears  to  have  its  sole  effect  upon  the  imagination  of  the 
patient,  and,  unless  the  surgeon  has  confidence  in  the  results  of  suggestive 
therapeutics,  its  use  is  not  to  be  advised.  Boric  acid  and  the  borates  are  at 
times  useful  in  correcting  undue  alkalinity  of  the  urine,  but  this  is  generally  due 
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to  inflammation  in  the  bladder,  and  the  effect  of  these  drugs  is  therefore  upon 
the  upper  rather  than  the  lower  part  of  the  urinary  tract. 

Alkalies. — Alkalies  have  a  distinct  place  in  the  treatment  of  these  cases,  but 
their  value  depends  solely  upon  their  power  to  influence  the  reaction  of  the  urine, 
and  they  are  indicated  only  when  it  is  desirable  to  alter  this  condition.  Thus, 
to  give  alkalies  when  the  urine  is  alkaline  or  neutral  is  a  therapeutic  absurdity,  as 
their  value  consists  in  relieving  the  irritation  due  to  the  contact  of  an  acid  urine 
with  an  inflamed  mucous  membrane.  At  the  same  time  their  diuretic  value 
may  be  taken  advantage  of.  In  general,  their  value  may  be  said  to  lie  in  the 
treatment  of  those  cases  in  which  the  urine  is  moderately  or  strongly  acid, 
particularly  during  the  acute  stages.  After  the  irritation  has  subsided  they  are 
unnecessary  except  as  diuretics.    , 

The  following  alkaline  preparations  are  those  in  most  common  use: — Sweet 
spirits  of  nitre  and  liquor  potassii.  Of  these  two  preparations  the  fii-st  is  most 
useful  for  its  anodyne  effect  and  is  therefore  particularly  valuable  during  the 
most  acute  stages.  It  is  a  less  active  alkali  than  others  of  the  group  and  has 
less  marked  diuretic  action.  The  liquor  potassii,  potassium  citrate,  and  potas- 
sium acetate  are  commonly  classified  together  on  account  of  the  similarity  of 
their  action.  Of  these,  the  liquor  potassii  is  the  most  anodyne  and  therefore 
most  valuable  in  the  acute  stages.  The  citrate  is  the  most  active  alkali  and 
generally  the  most  agreeable,  and  is  particularly  valuable  for  the  correction  of 
hyperacidity.  The  acetate  is  a  most  active  diuretic,  though  a  valuable  alkali, 
and  may  be  relied  upon  to  produce  free  diuresis.  The  dose  of  these  three  drugs 
varies  from  five  to  fifteen  minims  of  the  saturated  solution  and  should  be  given 
with  plenty  of  water,  about  three  times  a  day.  The  very  marked  hygroscopic 
properties  of  the  acetate  make  it  practically  impossible  to  prescribe  it  in  powders 
and  when  this  form  of  the  remedy  is  desired  the  citrate  must  be  used. 

Anodynes. — These  are  required  for  the  control  of  the  pain  during  urination  in 
the  early  stages  and  particularly  for  the  diminution  of  the  tendency  to  painful 
erections.  Though  perhaps  not  strictly  coming  under  this  heading,  hot  water 
is  a  very  efficient  remedy.  Thus,  the  excruciating  pain  which  occasionally 
accompanies  the  passage  of  an  acid  urine  in  the  early  stages,  is  much  miti- 
gated if  the  urine  is  passed  into  a  vessel  containing  hot  water  in  which  the  penis 
is  immersed.  Hot  hip  baths  at  a  temperature  of  104°  to  110°  F.  are  of  value  in 
reducing  congestion  and  will  often  successfully  combat  the  tendency  to  chordee. 
They  should  not  be  of  longer  duration  than  about  five  minutes  and  may  be 
employed  every  few  hours  in  severe  cases. 

Potassium  bromide  is  a  favorite  drug  for  this  purpose  and  is  frequently 
successful,  but  to  be  effective  it  must  be  used  in  considerable  doses,  taken  during 
the  evening  and  early  part  of  the  night. 

The  tmcture  of  hyoscyamus  is  occasionally  valuable  and  is  frequently  given 
as  a  constituent  of  various  prescriptions  containing  the  balsams.  It  is,  however, 
an  uncertain  drug  and  its  action  is  not  to  be  counted  on. 

In  severe  cases,  particularly  where  there  are  frequency  of  micturition  and 
inflammation  about  the  neck  of  the  bladder,  opium  is  by  far  the  most  useful  drug. 
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It  alone  successfully  controls  spasm  about  the  neck  of  the  bladder  and  mitigates 
the  frequency  of  urination,  which  is  per  se  harmful  by  constantly  stirring  up  the 
inflamed  tissues  and  also  (through  the  agency  of  the  accompanying  spasm)  by 
driving  the  infectious  agent  into  the  deeper  parts.  It  is  always  permissible 
to  piLsh  opium  until  it  produces  the  effect  of  mitigating  spasm.  It  may  be 
used  either  in  the  form  of  a  suppository  containing  powdered  opium,  with  or 
\Nithout  belladonna,  or  in  that  of  morphine,  if  a  more  rapid  action  is  desired. 
The  use  of  opiates,  however,  should  always  be  accompanied  by  the  giving  of  a 
cathartic. 

Balsamics. — Abundant  clinical  e\ddence  leaves  no  doubt  as  to  the  value  of 
balsams  in  the  treatment  of  urethral  inflammations,  though  the  exact  manner 
of  their  action  is  doubtful.  Experimental  e^'idence  tends  to  show  that  their 
actual  bactericidal  power  is  small,  though  it  is  a  matter  of  common  knowledge 
that  the  urine  of  patients  tak_-ig  sandal  oil  will  resist  decomposition  for  days. 
They  act  by  -sirtue  of  the  fact  that  they  are  excreted  in  the  urine  and  are  thus 
brought  in  contact  with  the  mucous  membrane  of  the  urethra.  Their  value  is 
entirelj'  dependent  upon  their  being  weU  borne,  and  this  in  some  measure  limits 
their  usefulness.  Thus,  a  patient  who  cannot  take  the  oil  of  sandalwood  without 
experiencing  severe  pain  in  the  back,  or  one  in  whom  the  use  of  copaiba  is  promptly 
followed  by  an  erA-thematoiu?  eruption,  is  obviously  not  likely  to  be  benefited 
by  the  use  of  these  dmgs  and  it  is  unwise  to  push  them  in  cases  in  which  they  are 
uncongenial  to  the  digestive  tract.  With  these  limitations,  they  are  valuable 
in  all  inflammatoiy  conditions  in  this  region,  though  they  work  much  more 
promptly  in  some  cases  than  in  others. 

The  most  generally  useful  balsamics  are  the  following: — ^Sandalwood  oil, 
copaiba,  and  cubebs.  The  oil  made  from  the  yellow  sandalwood  is  generally  to 
be  preferred  to  that  made  from  the  red.  It  causes  pain  in  the  lumbar  region  in 
a  certain  number  of  cases,  and  in  others  it  produces  nausea,  and  if  continued  will 
produce  intestinal  irritation  of  some  severity.  It  is  generally  best  borne  when 
given  in  capsules,  in  doses  var\-ing  from  five  to  fifteen  minims  three  times  a  day. 
The  oil  is  expensive  and  is  frequently  adulterated,  so  that  it  is  of  the  first  im- 
portance to  be  sure  that  the  patient  gets  a  thoroughly  reliable  product.  It  may 
also  l3e  given  in  liquid  form,  as  in  the  following  prescription: 

1^     Pot.  citrat 3  ij. 

01.  sanitol 3  iv. 

Syr.  acacise 3  i. 

Aquae  menth.  pip ad  fl  3  iij. 

Sig.  A  teaspoonful  in  a  ^ineglassful  of  water  after  meals. 

The  oleoresin  of  copaiba  is,  next  to  sandal  oil,  the  most  valuable  of  the 
balsams.  It  is  less  expensive  and  therefore  more  suited  to  the  poorer  class  of 
patients.  It  is  nauseating  and  has  a  marked  tendency  to  produce  a  pecuhar 
rash,  spoken  of  as  "the  copaiba  rash"  or  "erj-thema.''  This  is  of  the  urticarial 
tyi^e.  consisting  of  large,  slightly  elevated,  bluish  blotches  scattered  over  the 
trunk  and  extremities,  and  associated  with  marked  itching.  The  rash  generally 
follows  promptly  after  the  administration  of  the  drug  and  \\-ill  disappear  equally 
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promptly  upon  its  withdrawal  and  the  administration  of  a  saline  cathartic. 
This  uncomfortable  peculiarity  may  considerably  limit  the  value  of  the  drug. 
It  may  be  given  in  the  same  way  as  sandal  oil,  but  has  been  more  commonly 
used  in  various  mixtures,  probably  on  account  of  its  relative  cheapness. 

The  oleoresin  of  cubebs  is  a  balsam  having  an  action  similar  to  that  of  sandal 
oil  and  copaiba,  but  also  having  a  distinct  stimulating  action  upon  the  mucous 
membrane.  It  is,  therefore,  more  valuable  in  the  later  stages,  when  a  stimulant 
is  required.  It  is  somewhat  less  nauseating  than  the  foregoing,  but  occasionally 
produces  irritability  of  the  neck  of  the  bladder. 

Tonics. — The  administration  of  tonics  is  often  useful,  particularly  in  the  later 
stages,  and  for  patients  who  have  been  pulled  down  by  the  disease.  In  fact, 
there  are  some  cases  in  which  tonics,  a  full  diet,  and  a  vacation  are  more  valuable 
than  any  amount  of  local  treatment.  The  surgeon  should  watch  carefully  the 
general  condition  of  his  patient  and  have  recourse  to  tonic  treatment  whenever 
it  seems  likely  to  improve  matters. 

General  Remarks  in  Regard  to  the  Local  Treatment  of  Acute  Urethritis. — In 
spite  of  much  opposition  and  disagreement,  the  belief  in  the  value  of  local  treat- 
ment has  steadily  gained  ground  until  it  is  to-day  generally  accepted  as  the  most 
valuable  method  in  the  great  majority  of  cases.  While  it  has  perhaps  failed  to 
achieve  all  the  success  which  has  been  claimed  for  it,  there  can  be  no  doubt  that 
it  stops  the  discharge  and  makes  the  patient  more  comfortable,  not  only  in  this 
respect  but  also  by  preventing  many  of  the  inflammatory  symptoms  which  are 
otherwise  so  annoying.  In  many  cases  it  shortens  the  duration  of  the  disease; 
but  this  by  no  means  always  follows  and  is  not  the  chief  reason  for  advocating 
its  use.  It  has  been  objected  that  it  increases  the  danger  of  complications,  but 
this  is  probably  not  true  when  the  method  is  skilfully  used,  and  the  blame  for 
this  fact,  if  such  it  be,  must  rest  upon  the  lack  of  understanding  of  the  method 
rather  than  upon  the  method  itself.  It  is  far  more  certain  to  be  successful  when 
employed .  by  the  surgeon  himself,  and  when  it  is  entrusted  to  the  patient  this 
step  must  be  taken  with  a  clear  appreciation  of  the  fact  that  it  will  give  less  good 
results  and  that,  if  the  patient  is  more  than  ordinarily  clumsy,  complications 
may  be  expected  to  follow.  Local  treatment  should  be  sharply  limited  to  those 
cases  in  which  it  is  possible  to  carry  it  out  in  all  its  necessary  details.  Its  value 
as  an  occasional  measure  is  extremely  doubtful  and  is  freciuently  unsatisfactory 
when  employed  for  dispensary  patients  or  others  of  equally  shiftless  habits.  To 
be  successful  it  must  be  employed  regularly,  systematically,  and  skilfully.  It 
is  a  treatment  which  involves  considerable  expense  to  the  patient,  both  in  time 
and  in  money.  With  these  limitations  it  is  the  most  valuable  method  of  treat- 
ment which  we  have  to-day. 

Abortive  Treatment  of  Acute  Anterior  Urethritis. — The  so-called  abortive 
treatment  is  based  upon  the  hope  that  the  bacteria  may  be  destroyed  at  one  fell 
swoop,  but,  when  we  consider  the  nature  of  the  infection  and  the  tendency  of 
the  organisms  promptly  to  seek  the  deeper  layers,  little  can  reasonably  be  ex- 
pected in  the  way  of  really  jugulating  the  disease. 

The  methods  most  commonly  employed  involve  the  use  of  antiseptics  so 
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strong  that  they  are  expected  to  destroy  all  bacteria  upon  the  surface  and  also 
the  surface  epithelium,  thereby  reaching  some  of  the  organisms  in  the  deeper 
Iayei"s.  For  this  purpose  strong  solutions  of  silver  nitrate  (from  one-half  to 
two  per  cent)  are'used.  Their  action  is  to  produce  a  \dolent  local  inflammation, 
by  which  it  is  possible  that  some  of  the  organisms  may  be  destroyed,  and  that 
the  reaction  of  the  tissues  may  be  sufficient  to  drive  the  remainder  to  the  surface, 
where  they  can  be  more  readily  reached.  The  method  has  found  but  little  favor 
as  it  substitutes  one  inflammation  for  another,  docs  damage,  sometimes  per- 
manent, to  the  mucous  membrane,  and  generally  fails  to  abort  the  disease.  In 
the  very  early  stages  of  the  disease  before  the  discharge  has  lost  its  mucoid 
character,  the  use  of  less  irritating  solutions,  such  as  protargol  (five  per  cent)  or 
argyrol  (twenty  per  cent),  injected  at  interv^als  of  three  or  four  houi-s,  may 
succeed  in  so  shortening  the  course  of  the  disease  that  the  term  "abortive  treat- 
ment'' may  be  justifiable,  but  this  is  in  fact  but  little  more  than  the  logical 
application  of  local  treatment  to  a  slight  degree  of  inflammation  in  an  early  stage. 
^^*e  are  probably  justified  in  assuming  that  real  abortion  of  the  disease  does  not 
occur,  and  that  at  best  the  disease  is  but  rapidly  controlled. 

The  more  rational  method  is  to  treat  the  mucous  membrane  with  solutions 
of  a  strength  graduated  to  the  severity  of  the  inflammation,  the  object  to  be 
attained  being  that  of  destroying  or  inhibiting  the  activity  of  the  organisms 
within  reach  without  increasing  the  already  present  irritation.  The  only 
methods  which  need  serious  discussion  are  the  injection  method  and  the  irrigation 
method. 

Treatment  of  Acute  Urethritis  by  Injections. — The  treatment  by  injections  is 
based  upon  the  hope  that  antiseptics,  in  a  strength  which  can  be  borne  by  the 
tissues,  will  destroy  the  organisms  on  the  surface  and,  by  frequent  repetition, 
will  aid  the  tissues  in  shaking  off  the  deeper  infection.  It  has  yet  to  be  shown 
that  any  solution  at  our  command  can  actually  reach  the  organisms  situated  in 
the  deeper  glandular  structures  or  m  the  periglandular  connective  tissue.  A 
large  number  of  organic  salts  of  silver  have  been  brought  forward  for  this  purpose, 
but  at  the  present  time  two  alone  have  stood  the  test — argj-rol  and  protargol. 
Of  these,  argyrol  is  remarkably  unirritating  to  the  surface  and  may  be  used  in 
much  stronger  solution  than  any  of  the  other  salts.  It  appeal's  to  have  active 
antiseptic  properties,  and  this,  coupled  with  its  mildness,  is  its  chief  claim  to 
favor.  Protargol  is  probably  a  more  active  antiseptic,  but  it  is  decidedly  irritat- 
ing and  appears  to  be  chiefly  valuable  in  mild  inflammations  or  in  the  later  stages 
of  the  acuter  infections. 

Method  of  Using  Antiseptic  Injections. — To  be  effective,  any  antiseptic 
solution  should  be  injected  into  a  relatively  clean  urethra.  For  this  reason  the 
patient  should  always  be  required  to  empty  his  bladder,  and  this  will  wash  the 
mucous  membrane  sufficiently  clean  of  pus  and  mucus.  If,  however,  the  patient 
is  unable  to  urinate,  the  anterior  urethra  should  be  irrigated  with  some  bland 
fluid — as,  for  example,  sterile  water,  salt  solution,  or  a  one-per-cent  boric-acid 
solution.  This  irrigation  is  performed  by  the  method  later  to  be  described. 
Many  surgeons  prefer  to  make  the  injection  with  the  patient  standing  or  leaning 
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against  a  table,  but  it  has  seemed  to  me  that  the  patient  is  more  comfortable  in 
the  recumbent  posture  and  thAt  muscular  contractions  are  thereby  avoided. 
Either  method  is,  however,  efficient.  The  injection  should  be  made  with  a  small, 
blunt-pointed  syringe,  holding  not  more  than  four  drachms.  The  penis  is  put 
upon  the  stretch,  the  nozzle  of  the  syringe  snugly  applied  to  the  meatus,  and  the 
fluid  slowly  injected  until  the  urethra  is  reasonably  well  filled.  It  is  desirable 
to  avoid  overfilling  the  urethra,  as  it  is  likely  to  start  up  muscular  contractions 
which  will  force  the  solution  backward  past  the  cut-off  nmscle  and  thus  tend  to 
extend  the  infection.  In  some  cases  it  will  be  found  that  the  tonicity  of  that 
sphincter  is  very  slight  and  that  hardly  an  appreciable  amount  of  force  is  neces- 
sary to  overcome  its  resistance. ,  Under  these  circumstances  the  first  injection 
should  be  of  small  amount,  not  filling  the  urethra.  This  will  be  sufficient  to 
produce  some  spasm  of  the  cut-off,  and  the  next  injection  may  be  made  to  fill 
the  urethra.  As  the  value  of  antiseptics  lies  largely  in  their  being  in  contact 
with  the  mucous  membrane  for  a  considerable  period  of  time,  the  argyrol  injection 
should  be  held  in  the  urethra  for  from  five  to  fifteen  minutes,  according  to  the 
severity  of  the  infection,  as  shown  by  the  burning  sensation  which  will  be  felt  if 
irritation  is  being  produced.  It  is  not  wise  to  allow  these  solutions  to  be  retained 
after  they  become  distinctly  uncomfortable.  The  solution  is  readily  kept  in  the 
urethra  by  closing  the  meatus  with  the  thumb  and  forefinger. 

As  a  corollary  to  what  has  already  been  said,  it  is  clearly  necessary  to  apply 
this  solution  to  the  urethra  at  least  twice  in  the  twenty-four  hours,  and  the  best 
result  will  probably  be  obtained  in  severe  cases  by  administering  an  injection 
four  times  a  day,  or  every  six  hours.  This  involves  entrusting  the  treatment,  in 
part,  to  the  patient  himself,  and  increases  the  danger  of  retrojcction.  It  is 
probably  best  for  the  surgeon  to  give  the  first  few  treatments  himself,  so  that 
the  patient  may  thoroughly  familiarize  himself  with  the  method.  The  practice 
formerly  always  advised,  of  making  the  patient  protect  the  posterior  urethra 
by  sitting  upon  the  edge  of  a  hard  chair,  with  a  folded  towel  in  the  perineum,  is 
losing  favor.  It  is  likely  to  bruise  the  bulbous  urethra  and  to  prevent  the  fluid 
from  reaching  the  bulb,  where  it  is  needed,  and  it  by  no  means  always  accomplishes 
the  desired  object.  While  the  patient  is  obliged  to  use  argyrol  injections 
he  should  be  provided  with  a  solution  of  corrosive  sublimate  (1  :  500),  which 
will  remove  like  magic  the  spots  caused  by  the  argyrol.  The  strength  of 
the  solution  and  the  number  of  the  injections  must  vary  with  the  stage  and 
severity  of  the  disease.  The  strength  should  be  such  as  to  produce  but  very 
slight  burning,  and  the  number  of  injections  per  day  may  be  diminished  as  the 
discharge  declines.  Under  this  method  it  should  be  possible  to  control  the  dis- 
charge largely  in  from  three  to  five  days,  after  which  time  two  injections  a  day  will 
generally  be  sufficient.  If  protargol  is  to  be  used  it  may  be  given  in  the  same 
way,  but  the  strength  of  the  solution  must  be  very  much  diminished,  generally 
a  one-  to  two-per-cent  solution  being  as  much  as  the  patient  can  stand. 

Treatment  of  Acute  Urethritis  During  the  Stage  of  Decline. — As  the  inflamma- 
tion begins  to  subside,  the  discharge  will  become  muco-purulont  and  finally 
mucoid  in  character.     During  this  time  the  indications  for  treatment  change, 
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the  value  of  antiseptics  diminishing,  and  the  importance  of  astringents  increasing. 
The  action  of  astringents  is  to  diminish  congestion  and  therefore  to  combat 
the  mucoid  elements  of  the  discharge,  but  the  use  of  antiseptics  is  reciuired 
as  long  as  gonococci  are  to  be  found.  With  the  beginning  of  the  muco- 
puralent  stage, — which,  in  favorable  cases,  may  occur  under  this  method  of 
treatment  during  the  second  week. — astringents  should  be  combined  with  anti- 
septics, and,  although  it  is  possible  to  obtain  this  effect  to  some  extent  by  the 
use  of  a  mixture,  it  seems  wiser  to  employ  the  astringent  and  antiseptic  injections 
in  alternation  rather  than  to  depend  upon  "shot-gun"  prescriptions.  The  most 
generally  useful  of  the  astringents  are  the  combinations  of  zinc  sulphate  and 
lead  acetate,  or  mild  solutions  of  potassium  permanganate.  The  following 
prescriptions  are  examples  of  useful  injections: — 

IJ  Zinc,  sulph gr.  ij.-vi.      I^  Zinc,    sulpho-  I^  Zinc,   sulph gr.  ij.-vi. 

Bismuth,     subni-  carbolat...    gr.  ss.-gr.  i.  Liq.  plumbi  sub- 

trat 3  i.  Aquae fl  1  i.  acetat.  dil.  .ad  fi  3  iij. 

Aqufe f\z  iij. 

Shake. 

At  the  beginning  of  the  muco-punilent  stage  the  two  kinds  of  injections  may 
be  used  in  the  proportion  of  one  astringent  to  two  antiseptics,  the  patient  thus 
employing  an  antiseptic  injection  in  the  morning,  an  astringent  injection  at 
noon,  and  an  antiseptic  one  at  night.  If  all  goes  well,  the  injections  may  be 
reduced  to  two — an  antiseptic  in  the  morning  and  an  astringent  at  night.  "\Mien 
the  purulent  discharge  has  largely  disappeared  and  has  given  place  to  one  of  a 
mucoid  character,  the  antiseptic  injections  may  be  diminished  and  the  astringent 
continued.  It  is  often  wise  to  combine  this  method  with  the  irrigation  method 
later  to  be  described,  particularly  in  the  later  stages.  The  indications  for  stop- 
ping the  treatment  will  be  discussed  farther  on.     (See  page  771.) 

Treatment  of  Acute  Urethritis  by  Irrigation  (Janet's  Method). — This  method 
was  introduced  by  Janet  and  has  since  been  modified  b}'  many  different  surgeons 
both  in  this  country  and  abroad,  so  that,  as  regards  the  technique  which  is  now 
generally  employed,  it  is  impossible  to  give  credit  where  it  belongs.  The  treat- 
ment is  based  upon  the  use  of  large  quantities  of  dilute  antiseptic  solutions,  and 
its  value  consists  largely  in  the  mechanical  removal  of  secretion  from  the  surface 
of  the  urethral  mucous  membrane.  It  is  doubtful  whether,  in  the  strengths  in 
which  the  solutions  are  used,  they  are  of  any  real  antiseptic  value,  but  they  are 
undoubtedly  astringent,  produce  some  congestion,  massage  the  urethra  by  the 
constant  distention  and  contraction,  and  in  this  way  not  only  remove  the  surface 
secretion,  but  aid  in  the  elimination  of  bacteria  from  the  ducts  and  glands. 

Solutions  to  be  Used  for  Purposes  of  Irrigation. — The  most  commonly  used 
solution  is  one  of  potassium  permanganate,  the  strength  of  which  at  first  should 
not  exceed  1  in  5,000  or  6,000.  while  aftenvard,  as  the  inflammation  subsides, 
it  may  be  increased  up  to  1  in  2,500  or  1  in  2.000.  Perhaps  the  next  most 
commonly  used  solution  is  one  of  silver  nitrate,  of  a  strength  var\dng  from  1  in 
50,000  to  1  in  5,000.  The  latter  is  a  distinctly  irritating  solution,  and  it  is  better 
to  reserve  its  use  for  the  stage  of  decline,  or  at  least  until  the  very  acute  con- 
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ditions  have  subsided.  The  newer  silver  preparations  have  enjoyed  some 
popularity.  Bierhoff  reports  excellent  results  from  irrigations  made  with  a 
solution  of  protargol  of  1  in  600  and  1  in  200.  Argyrol,  albargin,  and  many  of  the 
other  newer  products  have  been  used,  but  it  may  be  doubted  whether,  when 
diluted  to  this  extent,  they  possess  any  value  not  possessed  by  salt  solution. 
They  are  more  valuable  when  employed  by  the  method  of  injection.  When  the 
latter  method  is  combined  with  that  of  irrigation,  the  urethra  may  first  be  cleansed 
with  an  irrigation  of  salt  solution,  boiled  water,  or  a  two-per-cent  solution  of 
boric  acid,  the  object  being  simply  to  remove  secretion  and  thus  to  allow  the 
antiseptic  to  gain  better  access  to  the  affected  mucous  membrane. 


Fig.  518. — Types  of  Nozzles  used  for  Irrigation  of  the  Urethra.  1.  The  straight  bhmt  nozzle; 
2.  The  bulb-pointed  nozzle;  3.  A  type  of  "two-way"  nozzle  by  which  the  fluid  escapes  from  the 
urethra  without  removing  the  nozzle  from  the  meatus;  4.  The  Kiefer  "two-way"  nozzle  made  of  glass. 

Method  of  Administeriny  Irrigation. — The  essentials  of  the  apparatus  are 
as  follows: — a  glass  receptacle  holding  at  least  two  quarts,  with  a  rubber  tube 
attached  at  its  lowest  point,  through  which  the  solution  may  run;  an  arrangement 
by  which  this  irrigator  can  be  adjusted  at  different  heights;  and  a  nozzle  to  fit 
the  meatus.  A  great  variety  of  nozzles  have  been  provided,  each  of  which  has 
some  advantages.  It  is  essential  to  select  one  which  will  fill  the  meatus,  which 
will  not  extend  into  the  urethra,  thereby  causing  irritation  in  the  fossa,  and  which 
can  be  readily  cleaned  and  steriliztHl.  The  accompanying  illustrations  show 
better  than  any  description  would,  the  various  types  in  use.     (Fig.  518.) 

Irrigations  may  be  given  in  the  erect,  the  sitting,  the  semi-recumbent,  or  the 
recumbent  position.  Except  for  the  saving  of  time  and  trouble,  [particularly  in 
the  management  of  a  large  clinic,  I  can  see  no  advantage  in  the  erect  and  the 
semi-recumbent  positions.  They  are  less  comfortable  to  the  patient,  and,  as  the 
procedure  not  infrequently  causes  some  distress,  they  unnecessarily  increase  th(^ 
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discomfort.  ^Miere  possible.  I  have  always  employed  the  recumbent  position, 
using  either  some  form  of  self-draining  table,  or  placing  the  patient's  buttocks 
upon  some  form  of  douche  pan. 

The  technique  is  a  matter  of  some  importance,  and,  if  neglected,  it  is  easily 
possible  to  carry  infection  into  previously  healthy  portions  of  the  urethra,  even 
to  the  extent  of  infecting  the  prostate  and  bladder.  The  glans  and  region  of 
the  meatus  should  be  carefully  cleansed  with  the  stream  flowing  from  an  irrigator 
placed  at  a  level  of  three  or  four  feet  above  the  patient.  Then,  \\'ith  the  nozzle 
held  close  to  the  meatus,  but  not  in  contact  with  it,  the  surgeon  should  proceed 
to  wash  out  the  region  of  the  fossa  na\'icularis  and  the  first  inch  or  two  of  the 
pendulous  portion.  The  nozzle  is  gradually  approached  to  the  meatus  and  the 
urethra  is  irrigated  to  a  greater  extent  until  the  whole  urethra  in  front  of  the 


Fig.  519. — Method  of  Irrigating  the  Anterior  Urethra  with  a  Nozzle.     Note  the  grasp  of  the  penis  with 
the  whole  hand,  the   fingers  coming  on  the  urethral  side.     The  hold  on  the  nozzle  is  very  Ught. 

cut-off  has  been  thoroughly  cleansed.  (Figs.  519  and  520.)  If  the  irrigation  is 
done  in  this  way  the  cut-off  muscle  will  contract,  and  there  will  be  no  danger  of 
retrojection.  The  great  importance  of  this  precaution  will  be  appreciated  when 
it  is  remembered  that,  in  a  certain  number  of  cases,  a  very  lax  condition  exists, 
and  that,  consequently,  if  the  nozzle  is  applied  snugly  to  the  meatus,  in  a  case 
of  this  kind,  at  once  the  flow  will  go  directly  back  into  the  bladder  without  any 
opposition,  and  a  quantity  of  infectious  material  will  be  carried  over  a  previously 
healthy  surface.  If,  after  the  anterior  urethra  has  been  efficiently  irrigated,  it 
is  desired  to  force  the  cut-off  and  irrigate  the  deep  urethra,  at  the  same  time 
distending  the  bladder,  this  can  be  done  by  raising  the  irrigator  another  foot  or 
two,  and  applying  the  nozzle  snugly  to  the  meatus.  If  the  patient  will  then 
relax  the  cut-off  by  attempting  to  empty  the  bladder  and  will  breathe  with  his 
mouth  open,  the  obstruction  will  give  way.  This  can  be  felt  by  a  series  of  little 
jerks,  and  the  reluctance  with  which  it  yields  can  readily  be  measured.     This 
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having  been  accomplished,  the  i^jection  is  continued  until  the  bladder  is  distended 
to  the  desired  extent,  and  the  patient  then  empties  the  bladder,  washing  the 
whole  urethra  again. 

Irrigation  of  the  Urethra  with  the  Catheter. — The  urethra  and  bladder  may 
also  be  irrigated  by  the  use  of  the  catheter.  Either  this  instrument  may  be 
introduced  after  the  anterior  portion  has  been  irrigated,  or  the  anterior  urethra 
may  be  cleaned  by  slowly  introducing  the  catheter,  inch  by  inch,  until  the  tri- 
angular ligament  is  reached.  (Fig.  521.)  The  catheter  is  then  pushed  cautiously 
forward  until  the  fluid  ceases  to  return  alongside  it  and  can  be  felt  to  run  forward 
into  the  bladder.  This  procedure  is  best  carried  out  by  using  a  large  piston 
syringe  in  place  of  the  irrigator,  as  the  force  used  is  thereby  better  regulated. 
With  the  catheter  lying  just  within  the  prostatic  urethra  this  portion  may  be 
efficiently  washed  and  the  bladder  distended  as  with  the  irrigator. 


Fig.  520. — Method  of  Irrigating  the  Anterior  Urethra  with  a  Nozzle.      The  illustration  shows  the 

use  of  a  "two-wa}'"  nozzle. 

In  cases  in  which  the  anterior  urethra  is  in  reasonably  good  condition  and  in 
which  treatment  is  to  be  addressed  chiefly  to  the  posterior  portion,  the  method  by 
the  use  of  the  catheter  has  secm-ed  to  me  preferable.  If  only  small,  soft  catheters 
are  used,  extreme  delicacy  can  be  obtained,  and  there  is  perhaps  less  danger  of 
using  undue  force  than  where  the  resistance  is  overcome  by  hydraulic  pressure. 
On  the  other  hand,  the  distending  force  of  the  irrigator  is  distinctly  valuable  in 
some  cases,  and  in  careful  hands  it  is  not  objectionable.  For  the  novice,  or  for 
one  not  in  constant  practice,  the  catheter  seems  to  me  a  safer  instrument.  I 
scarcely  need  to  add  that  all  instruments  are  scrupulously  to  be  sterilized.  These 
methods  are  to  be  used  only  by  the  surgeon.  I  have  occasionally  known  patients 
to  employ  them,  but  the  results  were  not  satisfactory. 

During  the  acute  stages  the  irrigation  must  be  employed  at  least  once  in 
twenty-four  hours,  and  better  results  will  be  obtained  if  it  is  done  twice  a  day 
(night  and  morning)  until  the  acute  inflammation  shall  have  subsided.  If  the 
irrigation  is  done  twice  daily,  very  dilute  solutions  nuist  be  employed,  as  it  is  quite 
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possible  to  irritate  the  mucous  membrane,  and,  while  it  is  true  that  the  acute 
phases  are  rapidly  checked,  there  is  some  possibility  of  producing  a  chronic 
catarrhal  condition  which  may  prove  quite  intractable. 

Though  the  method  has  been  severely  criticised  in  the  past  as  likely  to  increase 
comphcations,  notably  posterior  urethritis,  prostatitis,  seminal  vesicuhtis,  and 
epididymitis,  experience  does  not  confirm  the  justice  of  such  criticism.  I  am 
strongh'  of  the  opinion  that,  in  competent  hands,  early  local  treatment  is  the 
surest  safeguard  against  the  ven,'  complications  which  it  has  been  supposed  to 
cause. 

Treatment  of  Acute  Posterior  Urethritis. — As  this  complication  may  appear 
at  almost  any  time  during  the  progress  of  an  anterior  urethritis,  a  constant  watch 


Fig.  521. — Method  of  Irrigating  the  Urethra  with  a  Catheter.  The  illiistration  shows  particularlj' the 
method  of  holtling  the  penis  with  three  fingers  and  eontroUing  the  position  of  the  catheter  with  the  sec- 
ond and  third  fingers.  (X.B.  The  catheter  and  syringe  are  out  of  drawing,  the  catheter  being  too 
large  and  the  sjTinge  too  small.) 


should  be  kept  for  signs  of  its  occurrence.  As  already  noted,  these  are  chiefly 
to  be  foimd  in  turbidity  of  the  second  urine.  This  at  first  may  not  be  very 
pronounced,  and  if  doubt  exists  the  irrigation  test  should  be  appUed.  In  many 
cases  the  turbidity  exists  almost  from  the  start  and  may  be  present  when  the 
patient  is  fii*st  seen. 

Much  difference  of  opinion  has  existed  in  regard  to  the  indications  for  treat- 
ment. Many  European  authorities,  particularly  of  the  German  school,  have  held 
that  local  treatment  of  a  posterior  urethritis  was  contra-indicated  during  the 
acute  stage  as  more  likely  to  aggravate  than  to  improve  the  condition.  On  the 
other  hand,  many  authorities  in  this  countn,-  and  many  of  the  French  school 
have  advocated  local  treatment  except  during  the  most  acute  phases.     It  is 
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clearly  a  sound  procedure  in  the  cases  which  show  no  symptoms  and  in  which 
the  presence  of  the  disease  is  discoverable  only  by  the  condition  of  the  urine. 
If  the  inflammation  is  allowed  to  go  on  without  treatment  an  increase  of  the 
difficulty  is  to  be  expected,  or  at  least  the  disease  will  show  a  marked  tendency 
to  become  chronic,  with  involvement  of  the  prostate.  I  believe  that  evidence 
does  not  support  the  contention  that  treatment  properly  carried  out  increases 
the  probability  of  complications,  and  the  same  remark  holds  essentially  true 
of  the  milder  cases  in  which  there  are  only  slight  frequency  of  micturition, 
slight  urgency,  and  marked  cloudiness  of  the  second  urine.  I  would  even  go 
further  and  advocate  local  treatment  in  cases  in  which  the  symptoms  are  not 
of  the  most  severe  type.  It  has  yielded  good  results  in  my  hands  in  cases  where 
the  frequency  was  well  marked  and  the  urine  cloudy  throughout,  and  where  a 
distinct  sense  of  weight  and  uneasiness  in  the  perineum,  together  with  moderate 
enlargement  of  the  prostate,  showed  definite  parenchymatous  involvement  of 
the  organ.  In  the  very  acute  cases  accompanied  by  great  frequency  of  micturi- 
tion, tenesmus,  a  more  or  less  constant  desire  to  urinate,  and  evidence  of  serious 
involvement  of  the  prostate,  the  wisdom  of  using  local  treatment  is  at  least  de- 
batable. Many  of  these  cases  are  really  cases  of  prostatitis  or  urethrocystitis, 
and  in  fact  no  sharp  line  can  be  clinically  drawn  between  these  three  affections. 
Where  they  exist  it  is  probably  safer  to  abandon  local  treatment  and  to  adopt 
the  line  suggested  under  the  Treatment  of  Prostatitis  and  Urethrocystitis.  It 
should,  however,  be  said  that  in  some  of  these  cases  local  treatment  skilfully 
carried  out  has  given  good  results,  and  it  is  by  no  means  clear  to  my  mind  that 
it  is  always  contra-indicated. 

The  method  best  suited  to  posterior  involvement  is  that  of  irrigation,  either 
with  or  without  the  catheter.  Mild  solutions  are  always  to  be  preferred,  and 
delicacy  of  handling  is  at  a  premium.  Weak  solutions  of  silver  nitrate  (from  1 
in  50,000  to  1  in  10,000)  have  seemed  most  efficient.  Weak  permanganate  or 
protargol  solutions  have  also  done  well.  The  superiority  of  the  catheter  over  the 
nozzle  and  hydraulic  pressure  is  here  most  evident.  If,  after  the  anterior 
urethra  has  been  efficiently  flushed,  a  small,  soft-rubber  catheter  is  inserted  into 
the  membranous  portion  and  the  solution  is  injected  slowly  with  a  large  syringe, 
the  amount  of  force  can  be  accurately  estimated,  and  the  amount  of  trauma 
reduced  to  a  minimum.  I  do  not  think  that  in  skilful  hands  the  catheter  used 
in  this  way  does  damage.  In  the  more  acute  cases  this  treatment  should  be 
supplemented  by  rest  in  bed,  if  possible,  and  by  hot  rectal  irrigations  to  be 
described  under  the  heading  of  Treatment  of  Prostatitis. 

In  the  cases  bordering  on  urethrocystitis  instillations  of  a  rather  strong 
solution  of  silver  nitrate  will  sometimes  act  most  beneficially.  They  are  to  be 
given  with  an  Ultzmann  syringe,  and  from  fifteen  to  twenty  drops  of  a  1  in  500 
solution  of  silver  nitrate  are  thrown  into  the  deep  urethra  and  on  into  the  vesical 
neck  when  the  bladder  is  empty.  In  the  still  more  acute  cases  as  eminent  an 
authority  as  Kcyes  advises  the  instillation  of  a  silver-nitrate  solution  (1  in  50), 
coupled  with  a  hypodermic  injection  of  morphia  to  control  the  pain  and  tenesmus. 
The  effect  of  this  method  is  sometimes  ahnost  magical  in  properly  selected  cases. 
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It  should,  however,  be  employed  only  by  surgeons  of  experience  and  skill,  as  it 
increases  the  immediate  discomfort,  and  also  because  its  use  is  inadvisable 
except  in  a  rather  small  and  carefully  selected  group  of  cases.  In  the  hands  of 
the  general  practitioner  irrigations  with  dilute  solutions  will  prove  the  better 
routine  method. 


II.  COMPLICATIONS  OF  ACUTE  GONORRHCEAL  URETHRITIS. 

Acute  Prostatitis. — Closely  bound  up  with  posterior  urethritis  is  prostatitis. 
CUnically,  no  safe  distinction  can  be  drawn  between  the  more  severe  types  of 
posterior  urethritis  and  the  milder  grades  of  acute  prostatitis.  It  may,  in  fact, 
be  doubted  whether  any  sound  pathological  distinction  exists.  In  practice, 
however,  certain  clinical  differences  may  be  noted.  Three  more  or  less  distinct 
types  are  seen,  though  they  grade  insensibly  into  each  other. 

(1)  Acute  Catarrhal  Prostatitis. 

This  is  in  reality  nothing  more  than  the  extension  of  the  inflammation  into 
the  glandular  structures  of  the  prostate,  in  precisely  the  same  way  as  the  glands 
and  crypts  of  the  anterior  urethra  are  involved.  No  change  is  found  in  the 
shape,  size,  or  consistency  of  the  prostate  as  evidenced  by  rectal  examination. 
The  symptoms  are  of  the  mildest  type  and  may  be  altogether  lacking.  The 
diagnosis  depends  upon  the  finding  of  pus  and  bacteria  in  the  fluid  massaged 
from  the  prostate  after  thorough  irrigation  of  both  portions  of  the  urethra. 

(2)  Acute  Follicular  Prostatitis. 

This  is  described  by  Finger  as  a  distinct  entity,  but  it  corresponds  quite 
closely  to  an  advanced  stage  of  the  catarrhal  type.  The  condition  is  similar, 
in  all  important  respects,  to  the  folliculitis  of  the  anterior  urethra,  and  results 
from  the  shutting  off  of  the  deeper  portions  of  the  glands  from  the  surface  by  the 
inflammatory  process,  with  the  fomiation  of  distinct  follicles  and  small  follicular 
abscesses.  The  prostate  is  not  enlarged,  but  little  irregularities  and  thickenings 
are  felt,  particularly  on  either  side  of  the  median  line.  The  amount  of  pus 
in  the  second  urine  is  increased,  frequency  and  urgency  of  micturition  are 
marked  though  not  severe,  and  intelligent  patients  will  be  conscious,  as  the 
muscular  structures  about  the  neck  of  the  bladder  contract  upon  the  inflamed 
points,  of  a  distinct  contraction  taking  place  at  the  end  of  urination.  After  a 
longer  or  shorter  time  these  follicles  ^^•ill  drain  themselves  into  the  urethra  with 
an  increase  in  the  pus  in  the  last  portion  of  the  urine.  In  typical  cases  the  first 
urine  may  be  somewhat  cloudy,  the  second  nearly  clear  with  a  few  threads,  and 
the  last  two  or  three  drachms  thick  with  muco-purulent  material.  This  process 
terminates  in  one  of  the  two  orthodox  ways — by  resolution  through  spontaneous 
drainage  of  the  follicles,  or,  as  is  rather  common,  by  going  over  by  degrees  into 
the  chronic  follicular  prostatitis,  which  is  a  not  uncommon  precursor  of  the  so- 
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called  chronic  posterior  urethritis,  which,  in  turn,  in  many  cases,  is  nothing  more 
than  a  chronic  prostatitis. 

(3)  Acute  Parenchymatous  Prostatitis. 

This  is  the  common  form  of  acute  prostatitis  associated  with  infections  of 
the  deep  urethra.  Its  frequency  can  be  estimated  only  approximately,  and  differ- 
ent observers  vary  widely  in  their  estimates.  Jordan,  in  482  cases  of  acute  gon- 
orrhoea, found  it  in  3.7  per  cent.  This  perhaps  is  a  fair  average.  Like  all  varieties 
of  prostatitis  it  never  occurs  except  in  the  presence  of  posterior  urethritis,  and 
most  commonly  during  the  height  of  the  disease.  The  onset  is  sudden;  it  is 
sometimes  accompanied  by  chills  and  always  by  increased  frequency  of  urination 
and  by  a  feeling  of  weight  and  uneasiness  in  the  perineum ;  and  there  is  frequently 
some  obstruction  to  the  urinary  stream.  Constitutional  symptoms  (fever, 
increased  pulse  rate,  and  so  forth)  are  the  rule.  In  more  severe  cases  the 
urinary  urgency  is  extreme,  and  the  emptying  of  the  bladder  does  not  relieve 
the  symptoms,  which  amount  to  strangury.  Terminal  ha^maturia  is  not  un- 
common. The  symptoms  tend  to  increase  in  severity  for  from  three  to  six  days, 
and. the  disease  may  terminate  either  by  resolution  or  by  abscess  formation. 
The  prostate  is  much  enlarged,  occasionally  reaching  the  size  of  a  tennis  ball,  and 
can  be  felt  in  the  rectum  as  a  hot,  exquisitely  tender,  almost  pulsating  mass. 
If  resolution  takes  place  without  abscess  formation,  the  prostate  shrinks  rapidly 
in  size,  and  there  is  general  subsidence  of  the  symptoms.  With  the  formation 
of  an  abscess,  on  the  other  hand,  the  symptoms  continue,  the  outline  of  the 
prostate  may  become  more  irregular  as  the  abscess  bulges  to  one  side  or  the 
other,  and  the  temperature  is  likely  to  assume  the  remitting  type.  Chills  are 
not  uncommon.  If  not  treated  by  incision  the  abscess  will  in  time  rupture, 
generally  in  one  of  three  directions.  Most  commonly  it  opens  into  the 
urethra, — a  course  taken  in  more  than  half  of  the  cases,  and  this  spontaneous 
evacuation  is  signalized  by  a  sudden  increase  in  the  amount  of  pus  in  the  urine 
and  by  a  marked  improvement  in  the  symptoms.  Rupture  not  infrequently 
occurs  at  the  time  of  the  passage  of  a  catheter,  which  may  be  necessary  to  relieve 
retention  of  urine.  The  next  most  common  point  of  spontaneous  rupture  is 
into  the  rectum, — an  event  which  occurs  in  perhaps  fifteen  per  cent  of  the  cases. 
Sometimes  the  abscess  drains  into  the  bladder,  occasionally  into  a  coil  of  small 
intestine,  and  in  rare  cases  into  the  peritoneal  cavity.  Spontaneous  rupture 
into  the  urethra  or  rectum  is  generally  followed  by  cure,  though  a  serious  con- 
dition of  chronic  prostatitis  practically  always  remains.  Abscess  of  the  prostate 
is  always  a  serious  condition;  spontaneous  drainage,  as  above  describcnl,  is  not 
a  trustworthy  method  of  cure  and  is  not  to  be  waited  for.  After  the  diagnosis 
is  made  it  is  always  the  duty  of  the  surgeon  to  drain  such  an  abscess  surgically. 
When  the  diagnosis  is  difficult,  he  should  make  every  effort  to  arrive  at  an 
opinion  at  the  earliest  possible  moment. 

Diagnosis  of  Acute  Prostatitis. — ^The  diagnosis  of  acute  catarrhal  pros- 
tatitis from  a  posterior  urethritis  is  always  difficult,  frequently  impossible. 
There  is  no  notable  change  in  the  contour  of  the  prostate,  and  the  condition  can 
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be  discovered  only  as  a  result  of  careful  washing  of  the  posterior  urethra,  followed 
b}'  massage.  If  this  shows  the  presence  of  pus  in  the  expressed  contents,  the 
diagnosis  is  clear.  The  same  holds  true  of  the  diagnosis  of  acute  follicular 
prostatitis,  though  occasionally  slight  irregularities  of  consistency  may  be  made 
out  in  the  organ  by  rectal  examination.  Except  in  the  hands  of  an  expert  the 
methods  necessary-  for  arriA-ing  at  an  accurate  diagnosis  trespass  on  the  ground 
of  meddlesome  surgery,  and,  as  the  treatment  does  not  essentially  differ  from 
that  of  posterior  urethritis,  little  is  to  be  gained  from  pushing  the  inquiry.  With 
acute  parenchjTiiatous  prostatitis  the  case  is  far  otherwise.  The  symptoms 
must  be  distinguished  from  those  of  acute  urethro-cystitis  and  occasionally  from 
acute  cystitis  and  acute  pyelitis.  This  can  be  done  readily  by  a  rectal  examina- 
tion, which  will  show  marked  changes  in  the  size  and  consistency  of  the  prostate. 
It  is  always  enlarged,  always  tender,  often  so  much  so  that  examination  is  made 
with  difficulty.  Of  course,  the  presence  of  acute  prostatitis  does  not  bar  out 
urethro-cystitis,  and  the  two  affections  frequently  coexist. 

Treat.ment  of  Acute  Prost.\titis. — The  treatment  of  acute  catarrhal  pros- 
tatitis and  acute  follicular  prostatitis  is  essentially  that  of  posterior  urethritis 
as  above  described.  Acute  parenchj-matous  prostatitis  calls,  above  all  other 
things,  for  rest,  both  general  and  local.  The  patient  should  at  once  be  put  to 
bed  and  quiet  must  be  insisted  upon.  The  great  frequency  of  urination  must 
be  controlled,  since  it  is  not  only  a  cause  of  decided  discomfort  to  the  patient, 
but  the  constant  violent  con  tractions  of  the  neck  of  the  bladder  tend  to  aggra- 
vate the  condition  in  the  prostate.  For  this  purpose  opium  is  the  only  valuable 
drug,  and  should  be  pushed  imtil  reasonable  comfort  is  obtained.  Although 
it  is  customary  to  give  it  by  the  rectum,  in  the  form  of  a  suppository,  I  have 
never  seen  reason  to  suppose  there  was  any  special  virtue  in  this  method ;  and, 
besides,  the  drug  acts  much  more  promptly  if  given  by  mouth  or  subcutaneously. 
Morphia  is  the  best  preparation  and  should  be  given  in  doses  of  from  ^  grain 
to  \  grain.  Next  in  importance  comes  the  local  appUcation  of  heat.  This 
may  be  used  in  two  ways :  either  in  the  form  of  a  poultice  or  a  hot- water  bottle 
applied  to  the  perineum,  or  in  that  of  hot  rectal  irrigations;  or,  better  still, 
both  methods  may  be  used.  The  heat  may  be  applied  to  the  perineum  con- 
tinuously. Hot  rectal  irrigations  should  be  given  by  means  of  a  special  tube 
(such  as  Kemp's  or  Chetwood's)  which  is  proxided  with  an  inflow  and  an  out- 
flow, through  which  a  constant  stream  of  hot  water  is  kept  flowing  gently 
through  the  rectum.  It  is  not  necessaiy  that  the  flow  should  be  rapid,  and  the 
bag  or  reservoir  need  not  be  more  than  a  foot  or  two  above  the  level  of  the  bed. 
The  temperature  of  the  water  should  be  between  110°  and  120°  F.  and  should 
be  as  constant  as  possible.  There  is  some  danger  that  these  irrigations  may 
unduly  irritate  the  mucous  membrane  of  the  rectum,  and  they  should  therefore 
not  be  given  for  more  than  an  hour  at  a  time  and  should  be  separated  by  an 
interval  of  two  or  three  hours.  As  the  s\-mptoms  subside  they  may  gradually 
be  omitted.  The  use  of  cold  water  in  a  similar  way  has  been  adx-ised,  but  has 
not  seemed  to  me  to  give  as  much  relief;  and,  except  in  the  early  stages,  this 
is  not  to  be  expected.    The  general  treatment  should  consist  in  hght  diet,  liquid 
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or  semi-solid,  with  careful  attention  to  the  condition  of  the  bowels.  The 
administration  of  balsams  by  mouth,  if  the  stomach  will  tolerate  them,  has 
undoubtedly  some  favorable  influence  on  the  condition  of  the  urethra. 

Abscess  Formation. — A  careful  watch  should  at  all  times  be  kept  for  evidence 
of  abscess  formation.  Persistent  inflammation  with  continued  fever  generally 
means  a  deep-seated  abscess.  If  the  abscess  approaches  the  rectum  its  presence 
can  be  felt  as  a  softening  at  some  point  on  one  side  of  the  middle  line.  The  deci- 
sion when  to  operate  is  a  much -mooted  one,  but  there  is  an  increasing  tendency, 
as  in  other  branches  of  surgery,  to  operate  early,  with  a  view  to  avoiding  great 
destruction  of  tissue.  Most  excellent  work  on  this  subject  has  been  done  by 
Alexander,  of  New  York,  who  inclines  to  operate  early  when  acute  inflammation 
develops  in  the  course  of  an  acute  urethritis,  even  should  there  be  no  fever. 
The  more  conservative  opinion  will  probably  hold  that,  as  certain  of  these  cases 
go  on  to  resolution,  it  is  wiser  to  reserve  operation  for  those  in  which  consid- 
erable tissue  destruction  seems  inevitable.  If,  after  several  days,  the  fever  and 
inflammation  persist,  it  is  probably  wise  to  resort  to  free  drainage. 

Operative  Treatment. — The  two  routes  by  which  the  prostate  gland 
may  be  approached  are  through  the  perineum  and  through  the  rectum.  The 
old  teaching  was  that  all  abscesses  pointing  toward  the  rectum  should  be  opened 
by  that  route,  and,  although  it  has  been  held  that  the  danger  of  mixed  infection 
from  the  bowel  by  this  method  is  great,  the  fact  remains  that  the  vast  ma- 
jority of  properly  selected  cases  thus  treated  go  on  to  complete  recovery.  In 
spite  of  weighty  opinion  to  the  contrary  I  still  believe  that,  when  a  well-de- 
fined crater  can  be  felt  on  the  rectal  aspect  of  the  prostate,  a  free  incision  by  this 
route  is  as  likely  to  result  in  cure  without  complications  as  by  any  other  method. 
In  all  cases  in  which  the  presence  of  pus  is  doubtful,  or  in  which  there  is  no 
certainty  of  pointing  toward  the  rectum,  the  perineal  route  is  to  be  preferred. 

These  operations  are  best  done  under  a  general  anaesthetic.  The  patient 
should  be  placed  in  an  exaggerated  lithotomy  position,  and  the  perineum  should 
be  opened  either  by  a  vertical  or  by  a  curved  incision  in  front  of  the  anus.  By 
those  who  are  thoroughly  familiar  with  perineal  surgery  the  vertical  incision 
will  probably  be  preferred,  but,  in  the  case  of  a  beginner  or  of  one  little  versed 
in  this  branch  of  work,  the  curved  incision  is  probably  preferable,  as  it  will  give 
a  better  view  of  the  field  and  is  less  likely  to  damage  the  rectum.  In  any  case 
the  prostate  should  be  freely  exposed  and  the  urethra  opened  at  its  apex.  The 
finger  is  then  introduced  and  pushed  forward,  dilating  the  prostatic  urethra  and 
splitting  the  prostate  upon  either  side.  If  an  abscess  is  present  it  will  readily  be 
felt,  especially  if  counter-pressure  is  made  with  the  finger  in  the  rectum.  Once 
the  abscess  is  opened,  all  partitions  and  cavities  should  be  freely  broken  into, 
and  every  efi"ort  made  not  to  leave  any  partially  drained  cavity.  A  large  drain- 
age tube  is  then  inserted  through  the  perineum  into  the  bladder  and  securetl  in 
place.  A  light  gauze  packing  in  the  wound  is  generally  useful.  In  some  cases 
— and  these  will  be  more  commonly  encountered  by  those  who  incline  to  operate 
early — no  distinct  or  massive  abscess  will  be  found,  but  one  or  both  lobes  will 
be  studded  with  small  abscesses  and  more  or  less  honeycombed.    For  these 
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cases  prostatectomy  as  ad\dsed  by  Alexander  seems  particularly  applicable,  and, 
although  it  is  a  radical  operation  and  one  which  results  in  sterility,  nothing  less 
radical  will  afford  a  permanent  cure.  In  some  of  these  cases  the  decision  is  a 
very  difficult  one,  and,  if  possible,  should  be  left  to  one  famihar  with  this  branch 
of  surgery. 

Gonorrhoeal  Cystitis. — True  gonorrhceal  cystitis — that  is  to  say,  a  general 
infection  of  the  bladder  due  to  the  gonococcus — is  a  rare  disease.  The 
tei-m  is,  however,  used  to  cover  a  variety  of  inflammatorj^  processes  which 
originate  in  the  deep  urethra  and  which  may  involve  the  adjacent  part  of  the 
bladder  wall.  Three  processes  are  commonly  confused: — (1)  Acute  posterior 
urethritis;  (2)  acute  posterior  urethritis,  with  involvement  of  the  trigonal 
portion  of  the  bladder  (the  urethro-cystitis  of  Finger) ;  and  (3)  true  acute  cys- 
titis. Processes  (1)  and  (2)  run  insensibly  into  each  other,  and  in  many  cases 
of  posterior  urethritis  there  is  some  infection  of  the  bladder  wall.  The  third 
is  practically  always  an  extension  from  the  previous  ones,  and  in  this  way  aU 
three  may  be  considered  together.  They  all  arise  from,  or  in  connection  with, 
an  acute  urethritis  which  has  extended  backward,  first  involving  the  deep 
urethra  and  then  spreading  to  other  structures.  It  has  been  held  that  the  more 
general  inflammation  of  the  bladder  is  always  due  to  a  mixed  infection,  but  this 
is  clearly  not  the  case,  as  the  gonococcus  has  been  isolated  in  pure  culture  from 
some  of  these  cases  and  is  undoubtedly  capable  of  causing  this  process.  That 
in  some  cases  there  is  a  mixed  infection,  one  in  which  the  colon  bacillus  gen- 
erally takes  part,  is  not  to  be  denied. 

Symptoms. — The  symptoms  are  generally  those  of  posterior  urethritis  with 
some  superadded  symptoms  of  cystitis.  Subjectively,  the  symptoms  are  those 
of  posterior  urethritis.  The  condition  of  the  urine  is  such  as  to  suggest  a 
cystitis.  Pain  is  always  present,  with  frequency  of  urination,  which  is  generally 
not  relieved  by  emptying  the  bladder,  except  in  the  subacute  cases  wHth  moderate 
inflammation  of  the  trigone,  when  symptoms  are  marked  only  in  the  erect 
position  and  are  relieved  by  lying  down.  This  relief  is  due  to  the  fact  that 
pressure  is  reheved  about  the  internal  urethral  orifice  as  the  urine  flows  back 
into  the  fundus  of  the  bladder. 

The  urine  is  cloudy  in  both  portions,  the  second  portion  frequently  more  so 
than  the  first.  It  not  infrequently  happens  that  the  first  urine  is  very  cloudy 
and  the  second  urine  distinctly  clearer,  while  the  third  urine  is  thick  with  pus. 
This  is  due  to  the  tendency  of  pus  to  collect  in  the  bladder  and  to  settle  to 
the  bottom,  leaving  a  clear  portion  of  urine  above.  In  well-marked  cases 
there  may  be  a  little  blood  at  the  end  of  micturition,  as  the  bladder  contracts. 
Examination  of  the  sediment  will  show  a  disproportionate  amount  of  bladder 
epithelium,  thus  distinguishing  it  from  the  very  purulent  urine  which  is  asso- 
ciated with  inflammation  of  the  prostate.  The  amount  of  systemic  disturbance 
will  of  course  vary  with  the  severity  of  the  process,  but  is  generally  moderate. 
Tme  acute  gonorrhoeal  cystitis  differs  from  the  above  only  in  a  greater  systemic 
disturbance  and  in  being  characterized  by  moderate  tenderness  over  the  fundus 
of  the  bladder.     The  urine  in  these  conditions  is,  as  a  rule,  acid. 
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Treatment. — The  treatment  is  essentially  that  of  posterior  urethritis,  com- 
bined with  such  measures  as  are  commonly  employed  in  cystitis  due  to  other 
causes.  Rest  in  bed,  opium,  local  applications  of  heat,  the  administration  of 
balsams  by  the  mouth,  and  diuretics  in  moderation  are  indicated.  The  skilful 
use  of  irrigations  and  instillations,  as  described  in  the  section  on  Treatment  of 
Posterior  Urethritis,  is  of  great  benefit.  Conversely,  rough  or  unskilful  instru- 
mentation is  worse  than  no  treatment. 

Acute  Epididjrmitis. — As  we  are  here  considering  epididymitis  only  as  a  com- 
plication of  gonorrhoeal  urethritis,  it  is  unnecessary  to  discuss  any  of  its  other 
varieties. 

Etiology. — Acute  epididymitis,  like  many  of  the  other  complications  just 
considered,  never  occurs  except  in  the  presence  of  posterior  urethritis.  It  is 
due  to  direct  extension  of  the  inflammation  along  the  vas  and  is  caused  by  the 
gonococcus.  It  has  frequently  been  said  that  this  complication  is  due  to  a 
mixed  infection  and  not  to  the  gonococcus,  but  recent  work  makes  it  clear  that 
the  gonococcus  is  the  prime  offender,  though  the  infection  may  be  and  doubtless 
sometimes  is  a  mixed  one.  Its  sudden  occurrence  almost  without  warning,  in 
the  absence  of  symptoms  suggesting  inflammation  of  the  vas,  has  led  to  the 
belief  that  it  is  metastatic  in  origin,  but  this  is  not  the  case;  the  explanation 
lies  in  the  fact  that  the  vas  presents  much  less  favorable  ground  for  the  growth 
of  the  infective  organisms,  and  may  be  touched  very  lightly  by  the  descending 
infection,  or  may  harbor  the  infection  for  only  a  very  short  time.  The  sympr 
toms  of  vas  inflammation  are  very  trivial,  though  in  the  vast  majority  of  cases 
some  thickening  of  the  scrotal  portion  of  the  vas  can  be  made  out. 

The  frequency  of  this  complication  is  not  easy  to  estimate.  Jordan  found 
that  it  occurred  in  only  95  out  of  812  cases — 11.7  per  cent.  Pezzoli-Porges 
found  that  it  occurred  in  559  out  of  3,934  cases — 14.2  per  cent.  Finger  states 
that  it  occurs  in  fully  28  per  cent  of  hospital  cases.  It  comes  on  commonly 
during  the  second,  third,  fourth,  or  fifth  week  of  the  disease,  but  its  occurrence 
may  be  delayed  for  two  or  three  months,  or  even  for  several  years ;  and  then,  on 
the  other  hand,  it  is  occasionally  seen  in  the  first  week  of  the  disease.  It  is 
generally  unilateral,  and  one  side  is  involved  about  as  often  as  the  other.  Thus, 
in  3,136  cases,  Finger  found  it  in  the  right  side  1,500  times,  on  the  left  side  1,425 
times,  and  on  both  sides  211  times. 

In  many  cases  there  is  no  predisposing  cause.  Some  of  the  most  skilfully 
and  carefully  handled  cases  will  accjuire  the  disease,  while  other  ])atients  who 
grossly  neglect  treatment  escape  altogether.  Undoubtedly  lack  of  attention 
to  personal  hygiene,  failure  to  observe  ordinary  precautions  in  regard  to  diet, 
alcohol,  etc.,  and  other  forms  of  gross  carelessness,  predispose  to  this  complica- 
tion. A  severe  urethritis  is  j)robably  more  liable  to  cause  trouble  than  a  mild 
attack.  Careless  use  of  injections  or  indeed  carelessness  in  any  form  of  local 
treatment  is  of  course  likely  to  lead  to  trouble,  but  only  in  so  far  as  it  predisposes 
to  posterior  urethritis.  On  the  other  hand,  I  am  fully  convinced  that  the 
modern  local  treatment  of  the  urethra  is  the  best  insurance  against  this  or 
indeed  any  other  complication.     Finger  studied  576  cases  with  this  particular 
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complication  in  ^^ew,  and  found  that  it  occurred  264  times  in  patients  who 
had  no  treatment,  73  times  in  patients  treated  by  medicine  alone,  82  times  in 
patients  treated  by  injection,  and  60  times  in  patients  treated  by  medicine  and 
injections,  while  in  97  cases  the  treatment  was  imknown.  These  figures  require 
no  further  comment.  Lastly,  there  is  the  factor  which  is  spoken  of  as  an  idio- 
syncrasy— which  is,  of  course,  another  way  of  saying  that  there  exists,  in  the 
patient  himself,  some  predisposing  cause  of  which  we  are  ignorant. 

Pathology. — Though  our  knowledge  of  the  disease  dates  back  to  ancient 
times,  very  little  is  known  about  the  pathology  of  acute  epicUdymitis.  This  is 
due  to  the  fact  that  the  material  has  been  largely  lacking.  As  the  practice  of 
operating  for  the  relief  of  this  process  becomes  more  general  our  knowledge 
will  doubtless  be  rapidly  extended.  The  lower  portion  of  the  vas  is  usually 
thickened  and  may  be  expected  to  show  the  infiltration  in  the  upper  layers. 
The  process  is  generally  most  active  in  either  the  upper  or  the  lower  portion  of  the 
epididymis,  the  lower  portion  or  the  globus  minor  being  more  commonly  in- 
volved. It  is  genemlly  stated  that  abscess  of  the  epididymis  is  rare,  but  recent 
contributions  made  by  Hagner  and  others  render  this  doubtful,  and  the  forma- 
tion of  small  abscesses  is  probably  the  rule  in  severe  cases.  Frequently  an  excess 
of  fluid  is  poured  out  into  the  cavity  of  the  tunica  vaginalis,  and  there  is  then 
formed  an  acute  hydrocele.  In  some  severe  cases  this  accumulation  is  purulent, 
and  obliteration  of  the  cavity  of  the  tunica  vaginalis  is  frequenth*  found  at 
operations  for  obstruction  of  the  epididymis.  Involvement  of  the  testicle  itself, 
or  orchitis,  is  always  secondaiy  and  rarely  serious.  With  the  active  process  in 
the  epididymis  there  is  usually  more  or  less  cedema  of  the  overhdng  loose  connec- 
tive tissue  and  also  of  the  skin  of  the  scrotum. 

Resolution  takes  place  by  absorption  of  the  exudate,  a  variable  amount  of 
scar  tissue  being  left  in  and  about  the  epididymis.  These  nodules  persist  for 
months,  years,  or  even  permanently.  In  what  proportion  of  cases  complete 
destruction  or  obstruction  of  the  tube  of  the  epididymis  occurs,  cannot  be  stated. 
I  am  inclined  to  think  that  the  permanent  damage  is  greater  than  has  been 
generally  suspected. 

Symptoms. — The  onset  may  be  extremely  sudden  or  rather  slow,  and  is 
commonly  preceded  by  a  sense  of  weight  and  uneasiness  in  the  scrotum  for 
many  hours  or  even  for  several  days.  In  the  most  acute  cases  there  is  practically 
no  warning,  and  I  have  known  a  sudden  muscular  exertion  to  be  instantly 
followed  by  pain  in  the  scrotum  so  severe  as  to  be  almost  disabling.  This  was 
promptly  followed  by  swelling  and  other  classical  symptoms.  In  the  average 
case  there  can  be  felt,  within  a  few  hours  after  the  onset,  a  distinct  swelling 
of  the  epididATnis.  and  this  increases  rapidly  until  the  line  between  the  epididy- 
mis and  the  testicle  is  obliterated.  The  whole  side  of  the  scrotum  is  swollen 
and  the  overljdng  skin  is  red.  The  pain  in  the  region  of  the  testicle  is  usually 
severe;  it  is  of  a  dragging,  sickening  character,  and,  in  the  worst  cases,  renders 
locomotion  difficult  or  impossible.  Dragging  pain  in  the  back  is  common,  but 
is  generally  a  minor  consideration.  If  left  to  itself  the  swelling  increases  for 
two  or  three  days,  remains  stationary  for  several  days,  and  then  gradually 
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subsides.  The  affection  has  many  of  the  characteristics  of  a  self-limited  disease. 
In  bilateral  cases  it  is  common  to  find  the  second  epididymis  involved  at  about 
the  time  when  the  one  first  attacked  is  quieting  down.  In  moderate  cases  the 
process  will  be  quiescent  in  ten  days,  while,  in  the  more  severe,  three  weeks  or 
more  may  be  required.  Some  cases  show  a  marked  tendency  to  relapse  as  soon 
as  the  patient  is  allowed  to  be  up  and  to  move  about,  and  one  relapse  may  then 
follow  another  with  trying  persistency.  In  most  of  the  cases  there  is  some 
constitutional  disturbance,  the  temperature  occasionally  rising  to  104°  or  105°  F., 
with  corresponding  increase  in  the  pulse-rate.  This  disturbance,  however,  rap- 
idly subsides,  and  after  a  few  days  the  temperature  will  be  found  to  have 
returned  substantially  to  normal.  - 

Diagnosis. — Epididymitis  presents  no  difficulty  in  diagnosis.  Even  in 
the  mildest  cases  some  thickening  of  the  epididymis  is  to  be  felt  and  some  ten- 
derness, while  in  the  vast  majority  of  cases  the  patient  will  himself  make  the 
diagnosis  within  a  few  hours.  The  only  possible  source  of  confusion  lies  in  the 
exacerbations  of  a  smouldering  tuberculous  epididymitis,  the  presence  of  which 
has  been  overlooked.  Cases  are  occasionally  seen  in  which  a  smouldering  pos- 
terior urethritis  coexists  with  a  tuberculous  epididymitis,  and  in  these  cases 
it  may  be  impossible  to  decide  whether  the  acute  process  is  due  to  the  gonococ- 
cus  or  is  a  lighting  up  of  the  tuberculous  process.  The  course  of  the  disease  will, 
as  a  rule,  lead  to  a  correct  diagnosis. 

Prognosis. — The  prognosis  as  to  life  is  practically  always  good,  the  rare 
cases  of  septicai^mia,  pyaemia,  or  peritonitis  being  surgical  curiosities.  The 
outlook  for  the  testicle  is  likewise  always  good.  For  the  epididymis,  however, 
it  is  far  otherwise.  As  already  stated,  we  are  in  no  position  to  estimate  the 
frequency  with  which  permanent  occlusion  occurs,  but  I  believe  it  to  be  common. 
The  figures  in  regard  to  sterility  are  very  unsatisfactory.  Benzler,  as  the  result 
of  examinations  of  soldiers  in  the  German  army,  found  23  per  cent  of  sterility  in 
unilateral  epididymitis,  41  per  cent  in  bilateral.  These  figures  are,  I  believe, 
somewhat  below  the  mark,  but  a  more  searching  examination  is  necessary  before 
a  sound  judgment  can  be  reached.     The  subject  is  distinctly  a  neglected  one. 

Treatment. — In  all  but  the  mildest  cases  rest  in  bed  is  imperative.  At 
the  outset  all  local  treatment  of  the  deep  urethra  should  certainly  be  suspended ; 
and  probably  the  same  advice  holds  good  with  reference  to  local  treatment  of 
the  anterior  urethra.  To  the  local  palliative  treatment  of  epididymitis  little 
has  been  added  in  recent  years,  though  it  is  by  no  means  brilliantly  satisfac- 
tory. The  scrotum  should  be  supported  efficiently  so  as  to  discourage  the  oc- 
currence of  oedema  and  to  favor  free  circulation.  (Fig.  522.)  The  most 
comforting  application  is  heat,  preferably  in  the  fonii  of  flaxseed  poultices, 
which  are  far  superior  to  any  form  of  heater  or  hot-water  bottle.  The  ai)pli- 
cation  of  cold  has  many  advocates,  but,  except,  in  the  early  stages,  cold  is  not  as 
grateful  as  heat,  and  under  its  influence  the  process  does  not  subside  with  the 
same  rapidity.  Heat,  as  far  as  I  am  aware,  never  does  harm,  while  I  have 
twice  seen  sloughs  of  some  size  and  great  persistency  result  from  the  enthusi- 
astic use  of  the  ice-bag. 
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A  great  variety  of  local  applications  have  been  tried,  but  only  two  have  stood 
the  test  in  my  hands.  Of  these,  guaiacol,  in  fifty-per-eent  solution,  is  the  most 
satisfactory.  If  applied  at  the  outset,  it  will  occasionally  jugulate  the  disease; 
it  nearly  always  affords  marked  relief  from  pain  and,  beyond  superficially 
reddening  the  skin  of  the  scrotum,  never  does  harm.  .  The  application  of  pure 
guaiacol  may  produce  more  brilliant  results,  but  it  is  also  more  uncomfort- 
able. Solutions  of  less  than  fifty-per-cent  strength  may  l^e  used  in  mild  cases. 
Applications  should  be  made  once  or  twice  a  day  according  to  indications. 
Silver-nitrate  solutions,  of  a  strength  of  ten  per  cent,  exert  a  somewhat  similar 


Fig.  522. — A  Method  of  Supporting  the  Scrotvun  During  the  Acute  Stage  of  an  EpididjTnitis. 

effect.  Their  action  is  less  certain;  they  also  produce  more  irritation  of  the  skin 
and  they  possess  no  notable  advantage  over  guaiacol.  These  local  applications 
arc  in  no  sense  a  substitute  for  poultices;  and  the  two  may  Idc  used  together 
with  the  best  results. 

General  Measures. — The  balsams  may  be  administered  for  their  beneficial 
effect  upon  the  urethral  mucous  membrane;  but,  aside  from  these,  no  medi- 
cinal treatment  has  any  effect  upon  the  coui-se  of  the  disease.  The  diet,  the  care 
of  the  bowels,  etc.,  are  such  as  are  ordinarily  indicated  in  inflammatory 
conditions. 

In  from  three  or  four  days  to  a  week  the  swelling  begins  to  subside,  and  this 
is  an  indication  for  a  change  from  local  applications  and  poultices  to  strapping. 
The  end  to  be  gained  by  strapping  is  more  or  less  uniform  compression,  with  a 
view  to  hastening  absorption  of  the  exudate.  A  great  variety  of  methods  have 
l)een  used,  none  of  them  very  satisfactory  on  account  of  the  anatomical  arrange- 
ment of  the  parts.  They  all  seek  to  produce  uniform  pressure  without  persist- 
ent or  lasting  discomfort.  The  common  method — that  by  the  use  of  adhesive 
plaster — is  difficult,  uncomfortable,  and  inefficient.  Keyes'  method  of  using 
a  rubber  bandage,  fastened  with  adhesive  plaster,  is  better  in  all  respects ;  but 
it  is  not  entirely  satisfactory.  This  method  is  as  follows: — A  piece  of  light 
rubber,  such  as  is  used  by  dentists  for  making  dams,  is  cut  15  or  20  cm.  long  and 
10  cm.  wide;  to  the  end  of  this  a  piece  of  adhesive  plaster  1  cm.  wide  and  about 
10  cm.  long  is  attached.  The  affected  side  of  the  scrotum  is  then  taken  fimily 
m  the  hand,  the  unaffected  side  being  pushed  up  out  of  the  way.     The  rubber 
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bandage  is  wound  snugly  about  the  scrotum  in  such  a  way  that  the  line  of  greatest 
pressure  comes  above  the  line  of  greatest  swelling.  It  is  then  fastened  by  means 
of  the  adhesive  plaster.  This  apparatus  can  easily  be  removed  and  readjusted, 
— an  advantage  which  is  shared  by  no  other  method. 

Strapping  should  be  continued  until  practically  all  the  swelling  has  gone  down 
and  only  thickening  of  the  epididymis  remains.  I  have  been  unable  to  see  that 
any  treatment  had  marked  effect  upon  the  absorption  of  the  residual  hardening ; 
time  alone  will  effect  its  removal.  It  not  infrequently  happens  that  all  goes 
well  until  the  patient  is  allowed  to  be  out  of  bed.  Then  the  pain  and  the  swell- 
ing return,  and  no  other  course  is  open  to  the  patient  but  to  resume  a  recumbent 
posture.  In  some  of  the  stubborn  cases  this  may  occur  again  and  again,  and 
I  vividly  remember  one  patient  who  spent  a  whole  summer  vibrating  between 
his  bed  and  his  office,  in  the  proportion  of  about  6  to  1.  For  cases  of  this  type, 
operation  as  about  to.be  described,  is  clearly  indicated. 

Operative  Treatment. — During  the  last  few  years  attention  has  been  attracted 
to  the  operative  treatment  of  acute  epididymitis,  particularly  by  the  contri- 
butions of  Bazy,  Belfield,  and  Hagner.  These  gentlemen  have  clearly  shown 
that  early  incision  and  drainage  of  the  inflamed  epididymis  and  tunica  vaginalis 
promptly  relieve  pain,  prevent  the  tendency  to  relapses,  and  apparently  leave 
the  epididymis  no  more  damaged  than  it  is  when  subjected  to  the  orthodox 
methods.  Until  our  experience  shall  have  extended  over  a  larger  number  of 
cases,  it  is  advisable  that  the  operative  treatment  should  be  reserved  for  the 
more  acute  cases,  in  which  the  pain  is  severe  and  the  swelling  great,  or  for  those 
cases  which,  having  begun  to  quiet  down,  continue  to  flare  up  whenever  the 
patient  attempts  to  go  about  his  business. 

Technique  of  the  Operation. — The  operation  itself  is  quite  simple  and  is  best 
done  with  the  aid  of  a  general  ana?sthetic.  The  scrotum  is  prepared  as  for  any 
surgical  operation  and  an  incision  two  or  three  inches  long  is  made  upon  the  outer 
side  at  about  the  junction  of  the  epididymis  with  the  testicle.  The  tunica  vagi- 
nalis is  freely  opened  and  the  contained  fluid,  either  serous  or  purulent,  is  evac- 
uated. The  red  swollen  epididymis  will  then  be  seen  projecting  into  the  cavity 
of  the  tunica  vaginalis.  Hagner  advises  that  it  be  punctured  in  many  places 
with  the  point  of  a  narrow-bladed  knife,  until  pus  is  found  or  its  absence  de- 
monstrated. The  wound  is  then  freely  washed  out  with  salt  solution  and 
lightly  packed  with  gauze.  Prompt  relief  of  pain  seems  to  be  the  rule.  The 
wound  heals  rapidly,  and  confinement  to  bed  should  not  exceed  a  few  days  or  a 
week.  The  promise  from  this  operation  is  such  that  it  should  be  widely  tried, 
and  it  will,  I  believe,  prove  of  permanent  value.  The  operative  treatment  of 
the  occlusion  of  the  epididymis,  which  condition  results  from  acute  inflam- 
mation, belongs  rather  to  treatises  upon  diseases  of  the  testicle  and  need  not 
be  considered  here. 

Folliculitis;  Periurethral  Abscess;  Cavernitis;  and  Cowperitis. — Follicu- 
litis.— The  term  folliculitis  is  used  to  cov{>r  inflammatory  processes  of  the  many 
follicles  which  are  situated  along  the  course  of  the  urethra.  Some  degree  of 
follicular  inflammation  is  an  essential  part  of  every  urethritis,  but  it  is  only  when 
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these  follicles  assume  such  size  as  to  be  demonstrable  that  the  affection  can  be 
dignified  by  being  termed  a  compHcation.  In  their  mildest  form  these  inflamed 
follicles  are  to  be  felt  as  little  shot-like  bodies  along  the  palpable  part  of  the 
urethra.  They  occur  more  commonly  upon  the  roof,  where  follicles  are  more 
numerous,  but  are  most  readily 
felt  upon  the  floor.  There  are 
certain  regions  which  are  particu- 
larly lial^le  to  be  affected:  for  ex- 
ample, the  glands  at  the  anterior 
extremity  of  the  fossa  na\'icularis, 
those  in  the  region  of  the  peno-scro- 
tal  angle,  and  those  in  the  bulb. 
Two  follicles  situated  within  half 
an  inch  of  the  meatus  are  com- 
monly involved.  They  appear  as 
little  swellings  in  the  pockets  on 
both  sides  of  the  frenum  and  gen- 
erall)'  go  on  to  suppuration.  (Fig. 
523.)  They  usually  drain  exter- 
nally and  not  into  the  urethra.  The 
ducts  of  these  glands  are  generally 
to  be  seen  through  a  wire  specu- 
lum, and  are  always  readily  dis- 
tinguished in  cases  of  slight  bal- 
anitic  hypospadias. 

Most  of  the  follicles  when  inflamed  show  a  commendable  tendency  to 
drain  into  the  urethra.  Xot  very  infrequently,  however,  the  ducts  become 
obstructed,  the  products  of  inflammation  break  through  the  capsule  of  the  gland, 
and  periurethral  abscess  results.  This  appeai-s  at  first  in  the  form  of  a  fairly 
large  swelling,  generally  at  the  side  of  the  urethra.  This  swelling  increases  rap- 
idly in  size,  with  reddening  and  oedema  of  the  overlying  skin,  and  in  due  time 
the  abscess  ruptures — externally  in  the  majority  of  cases,  less  frequently  into 
the  urethra,  and  only  rarely  in  both  directions.  When  it  ruptures  into  the 
urethra  there  is  considerable  danger  that  urine  wdll  leak  into  the  cavity  and 
that  urinary  infiltration  will  result:  but  when  it  ruptures  externally,  healing 
generally  takes  place  rapidly.  AMien  rupture  takes  place  in  both  directions 
there  is  left  a  urinary  fistula,  which,  although  it  wards  off  the  danger  of  urinary 
infiltration,  is  apt  to  result  in  a  fistula,  the  closure  of  which  is  often  difficult 
to  obtain.  AMien  such  an  abscess  occurs  in  the  region  of  the  bulb,  the  swelling 
may  be  diffuse;  the  whole  perineum  may  be  converted  into  a  red,  hot. and  angry- 
looking  tumor. 

Treatment. — The  small  inflamed  follicles  along  the  urethra  frequently  take 
care  of  themselves,  finally  draining  into  the  urethra,  usually  after  the  lapse  of  a 
few  weeks.  Where  the  inflammation  persists  it  is  possible  to  assist  drainage  by 
identifying  the  opening  of  the  duct  through  a  urethroscope  and  enlarging  it  by 


Fig.  523. — Suppurative  Folliculitis  Complicating 
Gonorrhceal  Urethritis.  A  typical  suppurating  follicle 
beside  the  frenum. 
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a  short  incision  with  a  Kollmann  knife.  This  operation  is  a  dehcate  and  difficult 
one  and  Hkely  to  fail  except  when  executed  by  an  expert.  Where  the  duct  is 
open,  the  follicle  discharging  into  the  urethra  but  not  healing,  the  cavity  may 
be  injected  with  an  antiseptic  solution  by  means  of  a  long  filiform  syringe.  This 
also  is  a  delicate  procedure.  In  some  of  the  more  chronic  cases  I  have  thought 
that  massage  of  the  urethra  upon  a  sound  hastened  the  process  by  tending  to 
empty  the  glands,  but  I  am  by  no  means  sure  that  benefit  resulted.  The  two 
glands  above  referred  to,  which  appear  upon  both  sides  of  the  frenum,  are  rather 
likely  to  be  involved  simultaneously  and  generally  rupture  externally.  They 
show  a  marked  tendency  to  perforate  beneath  the  frenum,  leaving  a  troublesome 
bridge  of  tissue.  Much  trouble  may  be  saved  by  promptly  incising  them  trans- 
versely, so  as  to  divide  the  frenum.  The  wound  then  heals  promptly  and  prac- 
tically without  deformity. 

Periurethral  Abscess. — Periurethral  abscess  of  any  size  is  a  serious  compli- 
cation. Not  only  are  infiltration  of  urine  and  urinary  fistula  to  be  feared,  but 
the  excessive  vascularity  of  the  parts  makes  absorption  rapid  and  pyaemia  an 
occasional  result.  There  has  been  a  distinct  tendency  to  temporize  too  much 
with  these  abscesses,  and  the  fear  of  doing  damage  to  structures  with  which  the 
surgeon  was  unfamiliar  has  prevented  their  being  handled  in  a  vigorous  and 
effective  manner.  If  dealt  with  upon  the  principles  governing  the  treatment 
of  abscess  elsewhere  they  will  show  good  results.  As  soon  as  the  presence  of 
pus  is  probable,  or  even  to  be  suspected,  they  should  be  freely  incised,  care  being 
taken  not  to  open  the  urethra  if  this  can  be  avoided.  It  is  particularly  in  the 
region  of  the  perineum  that  prompt,  free  incision  of  such  an  abscess  is  likely  to 
prevent  serious  destruction  of  tissue  or  even  sloughing  of  large  portions  of  the 
bulbous  urethra.  Where  rupture  into  the  urethra  and  infiltration  of  urine  have 
occurred,  prompt,  free  incision  is  demanded.  Under  these  circumstances  ure- 
thral fistula,  of  course,  results,  but  tissue  destruction  is  lessened  and  the  fistula 
can  be  dealt  with  later  when  the  acute  process  has  subsided. 

Cavernitis. — More  rare  than  folliculitis  is  inflammation  of  the  corpora  cav- 
ernosa— cavernitis.  This  results  from  an  extension  of  the  inflammation  in  the 
urethra  through  the  connective-tissue  covering.  In  acute  cases  a  rapidly 
extending  diffuse  inflammation,  often  apparently  involving  the  whole  pendu- 
lous portion,  appears,  and  under  these  circumstances  it  is  hard  to  localize  the 
focus  of  the  disease.  The  process  is  an  active  one,  cellulitis  is  extremely  com- 
mon, and  pyaemia  is  not  rare.  Here,  as  in  periurethral  abscess,  there  has  been 
too  much  tendency  to  temporize,  and  there  can  be  scarcely  any  doubt  that  a 
free  early  incision  would  materially  diminish  the  danger  to  which  the  patient 
is  exposed.  AVith  the  patient  under  the  influence  of  a  general  anaesthetic  th(>re 
should  generally  be  no  difficulty  in  making  out  the  point  where  the  process  is  most 
active,  and  it  is  at  this  point  that  the  incision  should  be  made.  The  resulting 
scar  a'. ways  hampers  the  cavernous  tissue  to  some  extent,  makes  its  distention 
irregular,  and  causes,  as  a  rule,  some  deformity. — There  is  also  a  rare  variety  of 
cavernitis  which  is,  so  to  speak,  chronic  from  the  start.  It  is  a  slowly  advancing 
fibrous  infiltration  of  the  cavernous  tissue,  and  frequently  results  in  much  deformity. 
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Cmvperitis. — Cowper's  glands,  two  racemose  glands  situated  between  the 
layers  of  the  triangular  ligament  and  communicating  with  the  bulbous  portion 
of  the  urethra  by  long  ducts,  are  probably  more  commonly  involved  in  urethral 
inflammation  than  is  generally  appreciated.  Acute  Cowperitis  is  relatively  easy 
to  demonstrate.  It  comes  on,  as  a  rule,  in  the  second  to  the  fifth  week  of  an 
acute  urethritis,  and  the  patient's  attention  is  first  attracted  by  soreness  in  the 
perineum.  Examination  at  this  time,  with  the  patient  in  the  lithotomy  posi- 
tion, will  show  a  point  of  tenderness  about  one  inch  in  front  of  the  anus  and  to 
one  side  of  the  middle  line,  and  generally  a  small  though  distinct  tumor  can  be 
felt.  The  process  is  ordinarily  a  mild  one  and  ciuiets  down  without  treatment 
beyond  general  care  of  the  urethra.  In  some  cases,  however,  it  goes  on  to 
suppuration,  with  the  formation  of  an  abscess,  which  generally  ruptures  ex- 
ternally, discharges,  and  heals.  More  rarely,  the  abscess  communicates  also 
with  the  urethra  and  a  urinary  fistula  results.  The  role  of  these  glands  in  the 
production  of  chronic  urinary  fistulse,  often  improperly  supposed  to  be  ruptures 
of  the  urethra  behind  a  stricture,  has  frequently  been  overlooked.  The  work 
of  Alexander  and  Motz  shows  clearly  that  these  glands  are  often  involved  in 
the  chronic  urethritis  which  occurs  with  stricture  and  that  the  inflammation 
often  leads  to  fistulsp.  The  frequency  of  chronic  Cowperitis  is  very  difficult  to 
estimate.  Unless  the  glands  are  considerably  enlarged  they  cannot  be  felt, 
and  I  am  inclined  to  think  that  they  play  a  larger  nMe  in  the  persistent  gleety 
discharge  of  chronic  urethritis  than  they  have  been  credited  with. 

Infection  of  Periurethral  Ducts,  andso-called  Supernumerary  Meatuses. — 
Among  the  anomalies  of  the  urethra  occasionally  seen  are  ducts,  of  greater  or 
less  length,  which  start  near  the  meatus  and  run  backward  more  or  less 
parallel  with  it.  More  common  are  the  cases  of  false  or  blind  meatus. 
This  condition  generally  occurs  in  cases  of  moderate  balanitic  hypospadias  in 
which,  above  the  true  opening  of  the  urethra,  is  found  a  depression,  sometimes 
an  eighth  of  an  inch  in  depth,  which  ends  blindly.  These  anomalies  are  inter- 
esting in  the  present  connection  because  these  ducts  or  depressions  are  not 
infrequently  infected  with  the  gonococcus,  and  the  infection  may  here  persist 
long  after  the  urethral  lesion  has  healed  and  thus  perpetuate  the  disease.  If 
the  possibility  of  their  presence  is  borne  in  mind  they  cea^e  in  great  measure 
to  be  a  source  of  danger.  Their  treatment  is  often  difficult  because  of  their 
length  and  small  calibre,  and  it  is  by  no  means  eas}'  to  eradicate  the  infection. 
The  injection  of  .strong  antiseptic  solutions  by  means  of  a  blunt  hypodemiic 
needle  will  generally  effect  a  cure.  Should  this  fail,  free  opening  of  the  duct 
or  even  its  excision  may  be  required. 

Balanitis  or  Balano-Posthitis. — Balanitis  is  an  inflammation  of  the  surface 
of  the  glans.  while  posthitis  is  an  inflammation  of  the  inner  lamella  of  the  pre- 
puce, which  lies  directly  in  contact  TNdth  the  surface  of  the  glans.  It  is  evident 
that  inflammation  of  one  of  these  membranes  cannot  long  exist  without  the 
involvement  of  the  other,  so  that  the  term  balano-posthitis  is  anatomically 
more  accurate.     The  term  balanitis  is,  however,  used  to  cover  both  conditions. 

The  process  is  a  complication  of  gonorrhoeal  urethritis  only  in  a  quite  acci- 
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dental  way.  It  arises  from  irritation  from  any  source,  and  in  this  way  a  gon- 
orrhoea! discharge  may  act  as  a  source  of  irritation.  Except  in  persons  of 
uncleanly  habits,  or  in  the  presence  of  phimosis,  it  is  not  a  common  complication. 

Pathology. — In  the  milder  degree  there  are  redness,  slight  swelling,  and  loss 
of  the  surface  epithelium  in  larger  or  smaller  patches.  In  more  severe  cases 
there  is  oedema  both  of  the  glans  and  of  the  prepuce,  and  the  loss  of  epithelium 
may  go  on  to  shallow  ulceration.  With  the  occurrence  of  oedema  may  come 
phimosis  sufficient  to  prevent  retraction  of  the  prepuce.  When  this  occurs 
a  sort  of  vicious  circle  is  set  up,  in  which  the  retained  secretion  becomes  an 
active  irritant,  the  ulceration  becomes  more  extensive,  and  the  swelling  in- 
creases; in  fact,  in  the  worst  cases  this  state  of  affairs  may  go  on  to  gangrene 
and  sloughing.  While  sloughing  is  by  no  means  uncommon  in  the  balanitis 
which  accompanies  chancroidal  ulceration,  it  is  extremely  rare  in  the  form 
which  accompanies  gonorrhoea;  the  process,  in  this  form,  almost  never  going 
beyond  the  production  of  a  marked  oedema  of  the  whole  penis  and  some 
inflammation  of  the  inguinal  lymph  nodes.  The  latter,  however,  almost  never 
suppurate. 

Symptoms. — In  the  milder  forms  there  are  slight  itching  and  burning  with 
some  redness  of  the  surface.  When  the  inflammation  becomes  more  severe 
there  is  distinct  oedema  of  the  dependent  portion  of  the  prepuce.  Ordinarily, 
this  produces  partial  phimosis,  without  seriously  obstructing  retraction  of  the 
prepuce.  The  oedema,  however,  may  be  sufficient  to  cause  some  retention  of 
the  secretion  and  thus  aggravate  the  inflammation.  Where  balanitis  occurs  in 
the  presence  of  a  phimosis,  or  when  the  swelling  is  sufficient  to  cause  a  marked 
degree  of  the  latter  condition,  the  inflammation  is  at  once  aggravated,  the 
secretion  being  much  increased  in  amount  and  not  infrequently  changed  in 
character  through  the  admixture  of  a  certain  amount  of  pus.  The  parts  are  gen- 
erally reddened,  especially  about  the  free  border  of  the  prepuce,  and  this  red- 
dening extends  upward  and  toward  the  pubes.  At  times  there  are  red  streaks 
of  lymphangitis,  with  redness  and  swelling  of  the  inguinal  lymph  nodes.  In 
extreme  cases  the  swelling  may  be  great,  and,  on  account  of  the  slowing  of  the 
circulation,  the  color  may  be  bluish  or  cyanotic.  In  general,  the  amount  of 
discharge  is  closely  related  to  the  severity  of  the  inflammation. 

Diagnosis. — The  determination  of  the  existence  of  a  balanitis  generally 
presents  no  diflficulties,  and  the  only  questions  which  cause  any  trouble  are  those 
relating  to  its  etiology.  Thus,  it  is  by  no  means  always  easy  to  distinguish 
the  varieties  due  to  uncleanliness  or  irritation  of  urethral  discharge,  from  that 
which  is  due  to  chancroidal  or  specific  ulceration.  In  the  absence  of  phimosis 
the  diagnosis  should  present  no  difficulties.  Retraction  of  the  prepuce  will 
show  characteristic  reddening  of  the  glans,  with  loss  of  surface  epithelium,  and 
these  alterations  will  at  once  distinguish  the  affection  from  simple  retention 
of  urethral  discharge,  on  the  one  hand,  and  from  the  deeper  and  more  marked 
ulcerations  of  chancroid,  on  the  oth(>r.  The  presence  or  absence  of  urethral 
discharge  can  also  at  once  be  ascertained. 

Where  marked  phimosis  exists  and  the  prepuce  cannot  be  retracted,  the  diag- 
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nosis  is  much  more  difficult.  (Fig.  524.)  Here  the  discharge  from  the  opening 
may  look  precisely  like  that  of  an  acute  urethritis,  and  it  is  then  impossible 
to  say,  from  mere  inspection,  whether  it  comes  from  the  preputial  sac.  or  not. 
It  is  a  common  error  to  regard  a  swollen  prepuce,  with  free  purulent  discharge, 
as  significant  of  acute  urethritis.  Where  such  a  condition  exists,  error  can  be 
avoided  by  carefully  irrigating  the  cavity  of  the  prepuce,  for  which  purpose 
a  blunt-nozzled  syringe,  or  better  still  a  catheter,  should  be  used.  If,  after  this 
has  been  done,  it  is  found  possible  to  retract 
the  prepuce  sufficiently  to  expose  the  meatus, 
the  presence  or  absence  of  urethral  discharge 
containing  the  gonococcus  may  readily  be  as- 
certained. If  such  retraction  cannot  be  effected, 
the  patient  may  be  told  to  pass  his  urine  into 
two  glasses,  when  cloudiness  of  one  or  both 
portions,  together  with  the  demonstration  of 
the  gonococcus  in  the  pus,  will  lead  to  a  correct 
diagnosis.  If,  on  the  other  hand,  the  urine  is 
clear  in  both  portions,  the  condition  is  evidently 
one  of  pure  balanitis.  In  the  presence  of  a 
tight  phimosis  it  is  a  more  difficult  matter  to 
make  the  distinction  between  simple  balanitis 
and  that  due  to  chancroidal  or  specific  infection. 
As  a  rule,  it  is  possible  to  feel  the  ulceration  due 
to  chancroid  even  through  the  oedematous  pre- 
puce, and  chancroidal  ulceration  about  the 
edge  of  the  prepuce  is  likely  to  occur,  while,  in 
specific  lesions,  the  induration  and  thickening  of 
the  ulcer  are  likely  to  be  quite  appreciable. 
In  both  of  these  conditions  the  involvement  of 
the  inguinal  lymph  nodes  takes  place  more 
promptly  and  is  more  pronounced;  that  of 
chancroid  showing  distinct  inflammatory  conditions,  while  that  of  sjq^hilis 
shows  the  hard  discrete  adenopathy  characteristic  of  the  disease. 

Treatment. — The  remarks  which  were  made  in  reference  to  the  differential 
diagnosis  apply  with  equal  force  to  the  treatment.  The  cases  without  phimosis 
are  easy  to  cure,  while  those  ^Nith  phimosis  are  more  difficult  to  manage.  In 
the  mild  cases  the  secretion  should  be  washed  off  with  some  bland  solution  or 
y>'\ih  simple  warm  water.  The  surface  should  be  carefully  dried  and  then 
powdered  with  boric  acid  and  talcum  powder  in  equal  parts,  with  finely  pow- 
dered boric  acid,  or  with  calomel.  These  measures  should  be  carried  out  by 
the  patient  two  or  three  times  a  day,  and  a  cure  ^411  generally  result  in  a  few 
days,  provided  that  the  urethral  discharge  is  properly  attended  to.  In  the 
more  severe  cases,  in  which  it  is  possible  to  expose  the  surface,  it  may  be  well 
to  wash  it  ^Wth  some  antiseptic  solution  (e.gr.,  corrosive  sublimate  1:  5,000,  carbolic 
acid  1  per  cent,  or  silver  nitrate  1  per  cent)  and  then  to  apply  powder  as  before. 


Fig.  524. — Balanitis  Complicating 
Gonorrhoeal  Urethritis.  In  this  case 
the  prepuce  was  so  swollen  that  it 
could  not  be  retracted  and  the  diag- 
nosis was  made  only  after  thorough 
irrigation  of  the   preputial  sack. 
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Where  retraction  of  the  prepuce  is  impossible,  treatment  is  less  effective.  The 
cavity  of  the  prepuce  should  be  irrigated  two  or  three  times  a  day  with  a  solu- 
tion of  boric  acid  (2  per  cent)  or  of  corrosive  sublimate  (1 :  5,000).  If  this  is  care- 
fully done  and  if  the  urethral  discharge  is  properly  treated,  the  inflammation 
will  as  a  rule  quiet  down  in  a  few  days,  so  that  the  prepuce  can  be  retracted 
and  the  treatment  carried  on  as  above  suggested.  In  the  more  severe  grades, 
with  great  oedema,  profuse  discharge,  etc.,  it  may  be  wise  to  soak  the  whole 
organ  in  a  hot  solution  of  boric  acid  for  half  an  hour  or  an  hour  twice  a  day, 
irrigations  being  employed  at  the  same  time  in  the  manner  described  above.  In 
the  worst  cases  confinement  to  bed  may  be  necessary.  Where  gangrene  or 
sloughing  threatens,  a  dorsal  incision  may  be  required,  but  this  is  practically 
never  necessary  in  the  form  of  balanitis  which  complicates  gonorrhoea,  though 
it  is  quite  often  needed  in  balanitis  due  to  chancroid. 


III.   CHRONIC  GONORRHCEAL  URETHRITIS. 

To  describe  chronic  urethritis  as  a  whole,  as  a  process  involving  both  the 
anterior  and  the  posterior  portions  of  the  urethra,  would  be  logical  and  proper, 
were  it  not  for  the  fact  that  the  human  mind  is  incapable  of  grasping  a  mass  of 
correlated  conditions  thus  broadly  grouped.  That  chronic  anterior  urethritis 
and  chronic  posterior  urethritis  frequently  coexist  should  not,  however,  be  for- 
gotten, although,  in  the  interest  of  clearness,  it  is  better  to  consider  them 
separately. 

Chronic  anterior  urethritis  is  a  direct  sequel  to  acute  urethritis,  and  it  is  not 
always  easy  to  say  at  exactly  what  moment  of  time  it  should  be  termed  chronic. 
In  general,  it  is  proper  to  regard  as  chronic  those  cases  which,  having  passed 
through  their  acute  symptoms,  become  more  or  less  stationary.  Some  ai> 
parently  acute  infections  become  chronic  within  a  week  or  two,  and  others, 
one  might  almost  say,  are  chronic  from  the  start.  Then,  again,  there  are  cases 
which  cannot  be  said  to  become  chronic  until  after  the  lapse  of  two  or  three 
months. 

The  pathological  changes  of  chronic  anterior  urethritis  may  be  divided  into 
superficial  and  deep — those  involving  the  mucous  membrane  and  the  lining 
membrane  of  the  glands,  and  those  in  which  the  process  has  extended  into 
the  periglandular  connective  tissue,  and  in  which  connective-tissue  changes  are 
primarily  at  fault.  The  superficial  changes  are  relatively  unimportant  and 
consist  in  chronic  infiltration  of  the  surfaces  with  its  accompanying  chronic  con- 
gestion and  the  catarrhal  processes  in  the  glands  and  ducts.  From  these  super- 
ficial changes  there  occasionally  results  a  peculiar  alteration  of  the  ei)ithelium 
from  the  cylindrical  to  the  flat  type,  in  which  it  more  nearly  resembles  th(>  epithe- 
lium of  the  skin.  It  is  doubtful,  however,  whether  these  changes  of  structure 
occur  in  purely  superficial  processes.  They  are  associated  unquestionably 
with  the  deeper  connective-tissue  changes.  With  this  group  may  be  described 
the  so-called  granular  or  granulating  patches  along  the  urethra — patches  which 
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correspond  to  points  where  the  inflammation  has  remained  sluggish  and  has 
resisted  treatment.  Where  lesions  resembling  in  some  degree  true  granulations 
exist,  the  inflammation  has  always  extended  beneath  the  mucous  membmne, 
and  these  lesions  therefore  occupy  the  middle  place  between  the  superficial  and 
the  deep  group. 

The  deeper  changes,  those  of  the  connective  tissue,  are  by  far  the  most  im- 
portant. Of  these,  the  most  common  and  the  most  far-reaching  are  the  peri- 
glandular infiltrations,  where  the  bacteria  have  broken  through  the  lining 
membrane  of  the  follicles  and  have  invaded  the  connective  tissue,  and  where, 
in  consequence,  as  the  process  subsides,  the  round-cell  infiltration  gives  place 
to  new-formed  connective  tissue  which  in  turn  produces  scars.  This  is  the 
basis  of  stricture,  a  lesion  of  far-reaching  importance.  In  many  instances  these 
scars  may  be  confined  to  the  region  immediately  surrounding  the  follicles  and 
so  localized  that  they  are  more  properly  regarded  as  instances  of  folliculitis 
than  of  stricture.  AMiere  the  process  has  extended  more  widely  and  the  connec- 
tive-tissue changes  have  covered  a  sufficient  area  to  form  a  scar  which,  when 
it  contracts,  will  affect  the  cahbre  of  the  urethra,  organic  stricture  may  be  said 
to  have  begun.  These  infiltrations  are  particularly  liable  to  affect  certain 
regions  of  the  urethra,  doubtless  largely  because  of  the  greater  number  of  glands 
in  these  regions  and  also  for  mechanical  reasons.  Thus,  the  region  of  the  fossa 
navicularis,  and  particularly  the  area  just  behind  it,  are  not  uncommonly 
affected.  The  region  of  the  peno-scrotal  angle  is  commonly  at  fault;  here 
not  so  much  on  account  of  the  number  of  glands  as  because  the  conformation 
of  the  urethra  at  this  point  produces  stagnation  of  discharge  and  favors  burrow- 
ing of  pus.  The  worst  region  of  all  is  the  bulb,  and  here  both  the  number  of 
glands  and  the  fact  that  it  is  the  lowest  point  in  the  urethra  *a  circumstance 
which  favors  the  mechanical  retention  of  secretion)  make  for  trouble. 

Small  excrescences  of  the  mucous  membrane  (polypi  or  papillomata)  are  a 
rare  result  of  chronic  urethritis  and,  when  they  exist,  they  serve  to  perpetuate  the 
process. 

In  general,  chronic  anterior  urethritis  is  much  less  common  than  chronic 
posterior  urethritis,  the  GeiTnan  school  to  the  contrary  notwithstanding.  The 
accessibility  of  this  portion  of  the  urethra  and  the  comparatively  superficial 
position  of  the  glands  make  its  treatment  easy  and  its  cure  more  certain,  except 
in  cases  in  which  a  stricture  of  the  urethra  exists. 

Symptoms. — In  the  great  majority  of  cases  there  are  no  symptoms  and  the 
process  declares  itself  only  by  two  signs,  which,  as  they  do  not  seriously  incom- 
mode the  patient,  are  liable  to  be  overlooked  and  neglected.  These  signs  are: 
a  slight  discharge  most  marked  in  the  morning,  and  the  presence  of  shreds  in  the 
urine.  These  discharges  may  be  grouped  under  that  all-embracing  and  rather 
pernicious  term — gleet.  They  vary  from  a  slight,  thick  purulent  discharge, 
appearing  at  the  meatus,  to  a  slight,  sticky,  whitish,  or  glycerin-hke  effusion, 
or  even  to  a  still  thinner,  more  watery  discharge.  The  variation  is  due  to  the 
character  of  the  process,  the  more  pumlent  one  usually  appearing  earlier  and 
showing  more  marked  acti\'ity  of  round-cell  infiltration,  while  the  othei-s  are  a 
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result  of  a  chronic  residual  catarrh,  characteristic  of  mucous  membranes. 
At  times,  slight  pain  of  a  neuralgic  type,  slight  irritation  on  the  passage  of  urine, 
or  slight  itching  may  be  experienced,  but  were  these  symptoms  more  common 
the  process  would  be  less  neglected. 

In  all  varieties  of  chronic  urethritis  there  are  shreds  in  the  urine.  If  the 
process  is  confined  to  the  anterior  urethra,  these  shreds  occur  exclusively  in  the 
first  portion  of  the  urine.  Clearness  of  the  second  portion  must  not,  however, 
be  held  to  acquit  the  posterior  urethra,  as  a  clear  second  urine  is  not  uncom- 
monly found  with  extensive  damage  to  this  portion.  When  the  anterior  process 
is  still  somewhat  subacute,  the  first  urine  may  be  cloudy  or  turbid,  largely  owing 
to  the  presence  of  mucus,  and  in-  this  turbid  urine  the  shreds  are  seen  floating. 
This  turbidity  shows  both  a  more  recent  and  a  more  diffuse  process,  though 
still  confined  to  the  anterior  urethra. 

Diagnosis. — It  should  be  constantly  borne  in  mind  that  in  many,  perhaps 
in  most  cases,  there  is  nothing  in  the  symptoms  to  distinguish  chronic  anterior 
from  chronic  posterior  urethritis.  The  urine  is  a  very  uncertain  guide.  The 
shape,  consistency,  and  size  of  the  shreds  may  convey  to  the  expert  information 
from  which  he  is  entitled  to  form  an  opinion ;  but  the  more  I  see  of  these  shreds 
the  less  certain  I  feel  of  their  origin,  and  a  comprehensive  discussion  of  the  possi- 
bilities is  here  out  of  place. 

Two  questions  of  importance  need  to  be  decided  : — First,  what  portion  of  the 
urethra  is  involved,  and  what  is  the  nature  of  the  lesions;  and,  second,  is  the 
process  still  due  to  the  gonococcus?  Of  the  methods  of  search  for,  and  the 
means  of  indentifying,  the  gonococcus  in  chronic  urethritis,  I  shall  deal  more 
fully  under  the  heading,  The  Cure  of  Gonorrhoea,  and  I  will  not,  therefore,  discuss 
it  here. 

Methods  of  Localizing  the  Seat  of  the  Disease. — The  patient  should  first  be 
instructed  to  pass  his  water  into  two  glasses.  If  the  second  glass  is  free  from 
abnormal  constituents,  we  may  infer  that  the  process  is  either  confined  to  the 
anterior  urethra  or  that,  if  the  posterior  urethra  is  involved,  the  amount  of 
secretion  is  small — that  is,  not  enough  to  flow  backward  into  the  bladder.  If 
the  second  urine  be  cloudy  or  contain  shreds,  the  diagnosis  of  posterior  inflam- 
mation may  be  made  with  considerable  certainty.  In  order  to  make  still  more 
sure  that  the  disease  is  confined  to  the  anterior  urethra,  it  is  necessary  by  some 
method  either  to  remove  the  secretion  from  the  anterior  urethra  after  it  has  been 
allowed  to  accumulate  for  several  hours,  or  to  color  the  secretion  in  this  region 
in  such  a  manner  that  it  can  be  readily  identified.  The  patient  is  therefore  in- 
structed to  return  upon  the  next  day  and  not  to  empty  his  bladder  for  some 
hours  before  the  visit.  The  whole  anterior  portion  of  the  canal,  including  the 
bulb,  is  then  irrigated — preferably,  I  believe,  with  a  small  catheter  antl  a  syringe 
until  the  wash  water  returns  clear.  As  it  is  not  always  easy  to  be  sure  that  ihe 
irrigation  is  absolutely  complete,  without  using  a  degree  of  force  which  might 
possibly  overcome  the  resistance  of  the  cut-off  muscle,  it  is  better  to  irrigate 
with  some  solution  which  will  color  any  remaining  shreds  and  thus  render  them 
less  liable  to  be  overlooked.     I  ordinarily  employ  a  solution  of  potassium  per- 
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manganate  (1 : 2.500)  and  this  technique  has  given  good  results  in  my  hands. 
If.  after  this  irrigation,  the  patient  empties  his  bladder,  any  abnormal  con- 
stituents in  the  urine  must  come  from  behind  the  triangular  ligament. 

Another  satisfactory  method  is  to  inject  into  the  anterior  urethra  some  so- 
lution which  will  deeply  color  the  shreds,  and  thus  allow  them  to  be  picked  out 
from  those  coming  from  behind.  For  this  purpose  a  solution  of  zinc  permangan- 
ate (1 :  500)  may  be  used.  This  should  be  injected  into  the  anterior  urethra 
with  a  small  injection  syringe,  and  should  be  retained  for  about  half  a  miimte. 
Another  solution,  perhaps  equally  satisfactory,  is  methylene  blue,  though  I 
have  had  no  experience  with  its  use.  After  the  secretion  of  the  anterior  urethra 
has  been  dyed,  the  patient  empties  his  bladder  and  the  presence  of  unstained 
shreds  may  be  ascertained.  This  method  is  not  as  accurate  as  the  one  pre- 
\iously  described. 

The  process  thus  having  been  narrowed  down  to  the  anterior  urethra  it 
becomes  important  to  know  how  much  of  the  urethra  is  involved  and  in  what 
particular  part  of  the  canal  the  trouble  lies.  For  this  a  more  exact  and  far- 
reaching  examination  must  be  undertaken,  generally  at  a  subsequent  \\sit. 
Some  further  information,  however,  can  be  obtained  by  the  introduction  of  a 
bougie-a-boule.  A  bougie  is  selected  which  will  readily  pass  the  meatus  and 
this  is  shd  gently  along  the  urethra  to  the  bulb.  If  at  certain  points  the  patient 
complains  of  pain  it  is  fair  to  presume  that  the  process  is  here  most  active.  In 
general.  I  object  to  instrumental  examination  of  the  urethra  except  after  the 
administration  of  urinar}'  antiseptics,  and  for  this  purpose  the  balsams,  pref- 
erably oil  of  sandal  wood,  are  superior  to  urotropin.  It  is  wiser  to  put  the  pa- 
tient upon  antiseptics  and  allow  him  to  return  in  a  few  days  for  a  more  thorough 
examination. 

This  examination  should  include  a  search  for  stricture  of  the  anterior  urethra, 
for  inflamed  follicles,  and  for  patches  or  areas  of  congestion,  sometimes  called 
granulations.  The  examination  for  stricture  will  be  fully  described  under  that 
heading. 

The  presence  of  follicles  is  best  demonstrated  by  the  introduction,  into  the 
urethra,  of  a  sound  as  large  as  the  meatus  will  take  comfortably.  This  should 
not  be  passed  beyond  the  bulb.  Careful  palpation  of  the  whole  anterior  urethra 
upon  this  sound  will  show  the  presence  of  little  shot-like  bodies  or  even  larger 
swellings,  if  follicles  exist,  though  it  is  by  no  means  always  easy  to  be  sure  of 
those  on  the  roof  of  the  canal.  Areas  of  thickened  tissue  or  of  undue  sensi- 
tiveness along  the  canal  can  also  be  made  out.  Folhcles  may  be  found  in 
any  portion  of  the  canal,  commonly  in  the  fii-st  inch,  at  the  peno-scrotal  angle, 
and  chiefly  in  the  bulb.  Areas  of  residual  infiltration  are  most  common  at  the 
I^eno-scrotal  angle  and  in  the  bulb. 

Lastly  comes  the  examination  with  the  urethroscope.  This  method  of 
examination  is  most  attractive,  particularly  to  those  who  have  never  used  it, 
because  it  allows  direct  \'isual  inspection  of  the  whole  anterior  urethra.  In 
practice,  however,  its  beauties  pale  somewhat,  for  it  is  really  difficult  to  decide 
the  exact  character  of  what  is  seen,  and  the  text-book  descriptions  of  loss  of  polish 
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on  the  surface,  of  reddened  mouths  of  ducts  and  areas  of  granulations,  are  sur- 
prisingly hard  to  reconcile  with  the  clinical  appearances.  The  method  is  pre- 
eminently one  which  belongs  to  the  trained  specialist,  and  the  occasional  ure- 
throscopist  will  use  his  impressive  apparatus  more  for  its  effect  upon  the  patient's 
mind  than  for  cny  real  benefit  which  it  may  confer  upon  his  disease.  Believ- 
ing, as  I  do,  that  urethroscopy  is  of  value  only  to  the  expert,  no  extended 
description  of  technique  will  be  here  given. 

Urethroscopy  became  satisfactory  only  with  the  introduction  of  the  incan- 
descent "cold"  lamp.  There  can  now  be  obtained  a  great  variety  of  instru- 
ments, any  one  of  which  is  satisfactory,  and  in  all  of  them  the  fundamental 
element  is  a  straight  tube  carrying  in  its  wall  a  small  electric  light.  This  light, 
situated  at  the  tip  of  the  instrument,  gives  excellent  illumination  of  the  field. 
With  this  instrument  the  expert  can  detect  very  minute  changes  in  the  surface 
of  the  urethra  or  follicles  from  which  a  minute  drop  of  pus  can  be  expressed. 
Bluish  congested  areas  may  be  seen;  stiffening  of  the  wall  by  connective- 
tissue  changes  can  be  appreciated  by  the  way  in  which  the  urethra  folds  itself 
over  the  end  of  the  instrument ;  and  the  position  and  character  of  the  lesions 
can  be  accurately  determined.  Of  still  greater  importance  than  the  determi- 
nation of  these  different  pathological  conditions  is  the  opportunity  which  the 
instrument  affords  of  making  direct  application  to  the  damaged  areas ;  but  this 
more  properly  belongs  under  Treatment. 

Chronic  Gonorrhoeal  Posterior  Urethritis. — Posterior  urethritis  is  inflamma- 
tion of  that  portion  of  the  canal  which  extends  from  the  anterior  face  of  the 
triangular  ligament  to  the  bladder  face  of  the  urethra.  For  practical  purposes 
the  membranous  portion  is  rarely  involved  in  the  inflammation,  except  in  so 
far  as  it  represents  an  extension  of  an  active  process  in  the  bulb  or  in  the  pros- 
tate. Inflammation  of  the  membranous  urethra  is  probably  always  secondary 
to  inflammation  either  in  front  of  or  behind  that  region  and  is  therefore  corre- 
spondingly unimportant.  This  is  probably  due,  not,  as  has  been  held,  to  the 
absence  of  glandular  structures,  for  they  are  present  in  ample  numbers,  but 
to  the  fact  that  it  is  a  narrow  portion  of  the  canal,  fiercely  swept  by  the  current 
at  each  urination,  and  to  the  further  fact  that,  the  glandular  structures  being 
superficially  situated,  the  inflammation  finds  a  much  more  ready  foothold  in 
the  prostate  or  in  the  bulb.  In  frequency  and  importance,  chronic  posterior 
urethritis  quite  overshadows  chronic  anterior  urethntis,  except  when  this  part 
of  the  canal  is  the  seat  of  a  stricture.  Chronic  urethritis  is  generally  posterior 
urethritis,  and  the  explanation  of  this  lies  in  the  fact  that  the  prostate  enters 
into  the  formation  of  the  posterior  urethra.  The  prostatic  urethra  is  a  canal 
running  through  a  glandular  organ  with  a  thousand  ducts.  Once  infection 
of  the  posterior  urethra  occurs,  infection  of  the  prostate  becomes  almost  certain, 
and  the  number,  length,  and  ramifications  of  the  ducts  and  glands  render  the 
process  particularly  liable  to  become  chronic.  If  it  were  generally  believed 
that  the  essential  lesion  in  chronic  gonorrlma  is  posterior  urethritis,  and  if  treat- 
ment were  based  upon  this  belief,  much  good  would  result,  even  though  the  pro- 
position is  not  scientifically  accurate. 
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Chronic  posterior  urethritis  covers  four  more  or  less  important  conditions: — 
(1)  Catarrhal  urethritis;  (2)  catarrhal  prostatitis;  (3)  chronic  parenchymatous 
prostatitis;  and  (4)  chronic  seminal  vesiculitis.  Just  as  in  anterior  urethritis, 
we  have  to  deal  here  with  a  superficial  and  a  deep  group  of  lesions :  and  again, 
as  in  the  former  condition,  the  superficial  conditions  are  relatively  curable  and 
unimportant,  while  the  deep  lesions  are  stubborn  and  resistant  to  treatment 
and  constitute  the  real  crux  of  the  trouble.  To  the  superficial  group  belong 
chronic  catarrhal  urethritis  aiid  chronic  catarrhal  prostatitis.  Theoretically, 
the  chronic  catarrhal  urethritis  is  an  inflammation  confined  to  the  mucous 
membrane  of  the  posterior  urethra.  It  extends  little,  if  at  all,  into  the  ducts 
and  glands;  and,  though  its  existence  is  an  anatomical  possibility,  it  prob- 
ably occui-s  only  in  rare  instances  and  is  then  likely  to  recover  under  the 
mildest  measures.  Chronic  catarrhal  prostatitis  in  its  mildest  forms  should 
probably  be  classified  with  the  superficial  group  of  lesions,  but  it  is  so  intimately 
bound  up  with  the  deeper  lesions  of  the  prostate  that  the  diagnosis  is  one  of 
great  difficulty  and  always  open  to  doubt.  For  practical  purposes  it  is  better 
to  group  all  cases  of  chronic  prostatitis  together,  rather  than  to  undertake  to 
state  under  what  circumstances  the  process  is  confined  exclusively  to  the  lining 
membrane  of  the  ducts. 

Symptoms. — Chronic  catarrhal  posterior  urethritis  has  practically  no  symp- 
toms. The  second  urine  may  or  may  not  contain  shreds.  Probably  in  the 
majority  of  cases  which  show  many  shreds  or  clouding  of  the  second  urine,  the 
process  belongs  to  the  deeper  group.  The  slight  discharge  is  often  due  to  the 
remaining  lesions  in  the  anterior  urethra  and  is  in  no  way  essential  to  the  diag- 
nosis. There  may  be  shght  frequency  of  urination  or  slight  urgency.  Upon 
rectal  examination  the  prostate  shows  no  changes  perceptible  to  the  examining 
finger. 

Dl\gxosis. — The  diagnosis  is  to  be  made  by  the  demonstration  of  shreds 
after  careful  washing  of  the  anterior  urethra;  such  demonstration  necessarily 
convicting  the  posterior  urethra  of  being  the  seat  of  some  lesion.  The  pos- 
terior portion  should  then  be  carefully  irrigated  and  the  bladder  completely 
filled,  preferably  with  lx)ric-acid  or  salt  solution  to  prevent  irritation.  The 
patient  then  again  washes  the  posterior  urethra  by  emptying  the  bladder.  The 
bladder  should  then  a  second  time  be  distended  with  about  six  ounces  of  the  so- 
lution and  the  prostate  massaged.  If,  when  the  bladder  is  again  emptied,  any 
abnormal  constituents  are  found,  the  presumption  is  that  the  prostate  is  involved. 
If  the  solution  from  the  bladder  contains  shreds  in  which  pus  and  mucus  are 
found,  some  inflammation  of  the  prostate  is  present,  and  it  may  be  possible 
to  decide,  from  the  small  amount  of  the  secretion,  that  the  process  is  confined 
to  the  superficial  portions  of  the  glands.  The  conclusion,  however,  may  be  al- 
ways open  to  doubt,  as  it  is  by  no  means  possible  completely  to  empty  the  glands 
and  ducts  by  massage. 

Chronic  Parenchjnnatous  Prostatitis. — Chronic  parench\Tnatous  prostatitis 
may  be  regarded  as  the  common  fomi  of  prostatitis.  Xot  only  are  the  ducts  and 
glands  the  site  of  the  inflammation,  but  the  periglandular  connective  tissue  is  in- 
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volved,  and  round-cell  infiltration  has  taken  place  and  is  either  still  present  or 
is  represented  by  its  results,  which  are  recognizable  in  the  form  of  connective- 
tissue  changes.  In  many  of  the  more  marked  cases  there  exist  small  ab- 
scesses, more  or  less  cut  off  from  the  ducts  or  glands  from  which  they 
originated,  and  these  abscesses  constitute  the  most  diflicult  part  of  the  con- 
dition which  the  surgeon  has  to  treat.  In  severe  types  of  the  disease  the 
gland  may  be  literally  honeycombed  with  miliary  abscesses  and  small  areas 
of  necrosis,  and  it  is  almost  inconceivable  that  anything  short  of  total  prosta- 
tectomy will  result  in  permanent  cure.  This  is  unquestionably  the  most  im- 
portant lesion  of  posterior  urethritis.  The  frequence  with  which  it  occurs  can 
be  stated  only  approximately,  as  observers  vary  widely  in  their  estimates. 
Thus  Bierhoff,  in  299  cases  of  posterior  urethritis,  found  chronic  prostatitis 
present,  in  some  form,  in  100  per  cent.  Frank  in  a  similar  examination  of  210 
cases  found  it  present  in  100  per  cent.  On  the  other  hand,  Hannig,  in  an  ex- 
amination of  2,009  cases  of  chronic  posterior  urethritis,  found  prostatitis  in  only 
50.8  per  cent.  Such  variations  can  be  explained  only  by  the  differences  in  the 
character  of  the  material  seen  by  individual  observers,  by  the  differences  in 
the  technique  employed,  and  by  that  most  potent  cause  of  variation  in  sta- 
tistics— the  personality  of  the  observer.  It  has  already  been  suggested  that,  for 
practical  purposes,  chronic  gonorrhoea  is  chronic  posterior  urethritis,  and  in  the 
same  way  chronic  posterior  urethritis  is  chronic  prostatitis. 

Symptoms  and  Signs. — In  many  cases  the  symptoms  are  nothing  more  than 
those  of  a  moderate  posterior  urethritis.  There  is,  however,  a  well-marked 
tendency  to  relapse  whenever  treatment  is  suspended  or  whenever  the  patient 
indulges  in  the  least  indiscretion  in  diet  or  in  other  ways ;  and  the  entire  failure 
of  treatment  to  produce  lasting  effect  should  always  suggest  prostatic  involve- 
ment. In  many  cases  there  is  more  or  less  pain  or  discomfort  in  the  perineum; 
frequently  also  there  is  a  feeling  of  weight  or  uneasiness  in  the  rectum  when  the 
patient  sits  down;  or  there  are  neuralgic  pains  in  the  region  of  the  perineum, 
groin,  back,  or  hip.  Moderate  frequency  and  urgency  of  urination  are  common. 
On  examination  the  urine  is  likely  to  be  turbid  in  both  portions,  though  in  the 
milder  cases  the  second  portion  may  be  clear,  with  or  without  shreds.  In  the 
more  severe  cases  there  may  be  distinct  increase  in  the  amount  of  pus  which 
appears  at  the  very  end  of  urination,  when  the  contraction  of  the  muscles  sur- 
rounding the  prostate  and  the  neck  of  the  bladder  squeezes  out  the  pus  from  the 
ducts  and  glands.  This  is  particularly  likely  to  be  the  case  when  the  condition  is 
the  legacy  of  a  prostatic  abscess  which  has  incompletely  drained.  Examina- 
tion by  rectum  will  always  show  changes  in  the  size,  shape,  or  consistency  of 
the  prostate.  In  the  mildest  cases  there  is  little  enlargement,  but  the  exam- 
ining finger  encounters  distinct  areas  of  infiltration  and  parts  of  the  prostate 
which  feel  soft  and  boggy. 

In  the  more  marked  cases  the  prostate  may  be  very  considerably  enlarged, 
generally  more  upon  one  side  than  upon  the  other.  Changes  in  consistency 
are  here  the  rule,  and  tenderness  in  some  degree  is  generally  present,  the  amount 
depending  upon  the  acuteness  and  extent  of  the  process  and  the  sensibility  of 
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the  patient.  The  seminal  vesicles  may  or  may  not  be  abnormally  distended. 
Where  the  connective-tissue  changes  in  the  prostate  are  sufficient  to  produce 
pressure  on  the  ejaculatory  ducts,  retention  of  secretion  in  the  seminal  vesicles 
occui"s,  and  as  a  result  they  will  be  found  distended.  \Miere  changes  in  the  pros- 
tate, though  equalh'  extensive,  are  so  placed  as  not  to  obstruct  the  ducts,  no 
such  distention  occurs.  This  distention  of  the  vesicles  is  entirely  secondar}"  to 
the  condition  of  the  prostate  and  should  not  be  confused  with  the  inflammatory 
changes  in  the  vesicles,  which  are  next  to  be  discussed. 

Chronic  Seminal  Vesiculitis  or  Spermatocystitis, — This  is  closely  related 
to  the  parenchjTiiatous  form  of  chronic  prostatitis.  It  may  follow  upon  acute 
prostatitis,  but  generally,  as  in  chronic  prostatitis,  it  is — if  one  may  so  term 
it — chronic  from  the  start.  It  is  probably  always  present  in  some  degree 
where  there  has  been  epididymitis,  and  is  likely  to  be  the  source  of  supply  in 
those  cases  of  recurring  epididymitis  the  origin  of  which  is  often  obscure.  Its 
relative  frequency  cannot  at  present  be  estimated  with  any  accuracy,  as  the 
methods  of  diagnosis  necessary  clearly  to  establish  its  presence  have  not  been 
carried  out  in  a  sufficiently  large  series  of  cases  to  warrant  accurate  conclusions. 

Symptoms. — In  many  cases  there  are  no  symptoms  which  will  differentiate 
chronic  seminal  vesiculitis  from  chronic  posterior  urethritis  or  from  chronic 
prostatitis.  Its  presence  has  been  frequently  overlooked.  The  most  character- 
istic symptom  is  pain,  generally  of  a  neuralgic  type,  occurring  sometimes  in  the 
testicle,  frequently  in  the  lumbar  region  of  the  back,  less  commonly  in  the  groin 
and  in  the  hip.  In  the  latter  region  it  has  given  ri.se  to  the  erroneous  diagnosis 
of  hip  disease,  and  when  it  occurs  it  is  said  to  be  pathognomonic,  but  its  fre- 
quency is  not  such  as  to  render  it  a  very  important  symptom.  Recurring,  un- 
explained exacerbations  of  prostatitis  should  always  attract  attention,  as  they 
point  clearly  to  some  overlooked  source  of  reinfection  which,  though  it  may  be  in 
the  prostate  itself,  is  also  frequently  in  the  seminal  vesicles.  Recurring  attacks 
of  epididymitis  are  always  suspicious  and  call  for  careful  investigation.  A  very 
characteristic  though  b}'  no  means  common  manifestation  of  the  disease  is  to  be 
found  in  certain  changes  in  the  secretion  evacuated  from  the  vesicles.  Thus 
hsemospermia  and  pyospermia  are  diagnostic.  In  the  former  case  the  sperm 
is  reddish,  brownish,  or  chocolate-colored,  and  in  the  latter  it  is  yellowish  or 
greenish  from  the  admixture  of  the  pus.  Emptying  of  the  vesicle  under  these 
conditions  is  almost  always  accompanied  by  pain,  but  this  may  also  occur  in 
inflammatory  conditions  of  the  prostate  involving  the  ejaculatory  ducts.  A 
great  variety  of  symptoms  referable  to  the  sexual  apparatus  are  also  closely 
bound  up  with  these  conditions  and  are  grouped  in  a  general  way  under  that 
much-abused  term  sexual  neurasthenia.  This  term  should  clearly  be  reserved 
for  those  cases  which  show  an  entire  absence  of  organic  lesions  and  in  which 
the  symptoms  are  purely  subjective.  Impotence  and  everj^  degree  of  change 
in  sexual  desire  and  efficiency  may  be  present,  and  in  some  cases  are  clearly 
dependent  upon  pathological  changes  in  the  vesicles.  A  more  extended  discussion 
seems  out  of  place  here. 

Dl^gnosis  of  Chronic  Prostatitis  and  Seminal  Vesiculitis. — A  study 
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of  the  symptoms  and  the  condition  of  the  urine,  and  the  results  of  locaHzation 
by  washing  without  massage,  will  not  lead  to  a  correct  diagnosis.  Exami- 
nation of  the  prostate  by  way  of  the  rectum  and  the  results  of  properly  con- 
ducted massage  are  the  two  methods  of  value.  It  is  not  generally  wise  to  make 
a  searching  examination  at  the  first  visit,  and,  as  has  already  been  suggested,  it 
is  better  to  confine  one's  efforts  to  deciding  whether  or  not  the  posterior  urethra 
is  involved,  and  whether  or  not  the  prostate  and  its  appendages  are  to  some 
extent  to  blame.  (Gentle  rectal  palpation  will  suffice  for  the  latter.)  At  the 
next  visit,  after  the  proper  administration  of  urinary  antiseptics,  the  patient 
is  allowed  to  empty  his  bladder  and  the  whole  urethra  and  bladder  are  carefully 
irrigated.  The  bladder  should  then  be  distended  with  six  or  eight  ounces  of 
a  mild  solution,  preferably  of  boric  acid,  and  the  prostate  may  then  be  carefully 
examined.  It  is  best  first  to  pass  the  examining  finger  carefully  over  the  whole 
region  of  the  prostate  and  vesicles  in  order  to  get  a  general  idea  of  their  size, 
shape,  and  relations.  The  prostate  is  then  massaged,  care  being  taken  not  to 
exert  too  much  pressure  for  fear  of  lighting  up  some  smouldering  process.  This 
massage  should  consist  in  stroking  the  prostate  from  above  downward  and  in- 
ward, particular  attention  being  paid  to  the  upper  and  outer  quadrants.  It  is 
frequently  possible  to  appreciate  distinct  changes  in  the  size  and  consistency 
of  the  prostate  during  the  massage.  The  patient  is  now  allowed  to  empty  the 
bladder  and  all  abnormal  elements  found  in  the  fluid  must  come  from  the 
prostate,  provided  always  that  care  has  been  taken  to  avoid  pressure  upon  the 
vesicle  or  ampulla  of  the  vas.  The  normal  prostatic  secretion,  when  mixed  with 
the  wash  water,  should  present  only  a  pearly  opalescent  appearance.  A  few 
shreds  or  threads  of  mucus  and  a  moderate  number  of  desquamated  epithelial 
cells  are  within  normal  limits.  The  presence  of  pus  or  bacteria,  especially  in 
any  considerable  amount,  at  once  convicts  the  prostate  of  inflammatory  changes. 
Careful  search  through  the  pus  thus  obtained  will  frequently  be  rewarded  by 
the  discovery  of  gonococci  and  it  is  in  these  residual  cases  that  this  search  is 
most  important,  particularly  in  the  endeavor  to  establish  the  presence  or 
absence  of  active  infection. 

The  examination  thus  far  has  taken  no  account  of  the  seminal  vesicles. 
In  their  normal  condition  when  collapsed  the  vesicles  can  hardly  be  felt.  When 
distended  or  thickened  they  may  be  felt  as  soft,  rounded,  slightly  pear-shaped 
bodies,  extending  upward  and  outward  from  either  cornu  of  the  prostate. 
When  distended  the  upper  extremity  is  frequently  beyond  the  reach  of  the 
examining  finger,  though  with  the  patient  in  the  proper  position,  and  with  the 
perineum  pushed  forward  while  at  the  same  time  counter-pressure  is  made  over 
the  bladder,  it  is  frequently  possible  to  reach  all  but  the  tip  of  the  vesicle.  If 
it  is  desired  to  obtain  an  accurate  idea  of  the  contents  of  the  vesicle  they 
must  be  expressed  only  after  the  urethra  has  been  thoroughly  washed  and 
the  prostate  efficiently  emptied.  The  bladder  is  then  again  distended  and 
the  contents  of  the  vesicle  are  squeezed  out  by  moderate  pressure  exertcnl  from 
above  downward  and  inward.  If  the  vesicle  is  inflamcMJ,  there  is  consi(i(Mal)le 
danger  of  using  too  much  force  and  lighting  up  a  process  which  nature  has  walled 
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off.  Where  there  is  much  sensitiveness  over  the  vesicle  and  it  feels  stiff  and 
indurated,  gentleness  is  imperatively  indicated.  It  is  better  only  partly  to  empty 
the  vesicle  and  then  to  resume  the  task  at  some  subsequent  visit  than  to  take 
any  chances  of  lighting  up  infection.  A  surprising  quantity  of  material,  occa- 
sionally amounting  to  two  drachms,  will  sometimes  be  obtained  in  this  way. 
It  should  be  at  once  collected  and  examined  with  the  microscope.  The  presence 
of  pus  or  bacteria,  intimately  associated  with  sj^ermatozoa,  epithelial  detritus, 
and  the  heavy  mucoid  secretion  of  the  vesicle,  will  lead  to  a  diagnosis  of  vesi- 
culitis. As  has  already  been  suggested  in  the  discussion  of  prostatitis,  it  often 
happens  that  vesicles  are  distended,  as  the  result  of  pressure  on  their  ducts, 
while  they  are  in  no  way  involved  in  the  inflammation.  The  expert  examining 
finger  may  perhaps  l)e  able  to  tell,  by  the  sensation  which  the  empty  vesicle 
conveys  to  it,  whether  or  not  it  is  the  seat  of  inflammation;  but  an  opinion  thus 
formed  is  always  open  to  doubt,  and  nothing  short  of  the  actual  finding  of  pus  in 
the  expres.sed  contents  will  certainly  convict  of  inflammation.  The  nonnal  secre- 
tion of  the  vesicle  is  a  thick  mucilaginous  material  in  which  are  found  innumer- 
able spermatozoa,  which  may  or  may  not  be  motile,  according  to  the  nature  of  the 
fluid  with  which  they  have  come  in  contact  or  to  the  length  of  time  during  which 
they  have  been  exposed  to  the  air  before  being  examined.  Some  portion  of  the 
expressed  contents  will  frequently  be  present  at  the  meatus,  and  if  collected 
and  examined  at  once  it  will  generally  show  motile  spermatozoa.  Some  changes 
take  place  in  the  contents  of  the  vesicle  purely  as  the  result  of  retention:  the 
contents  become  thickened,  whiter  and  more  viscid,  and  the  spermatozoa  are 
habitually  non-motile.  This  condition,  however,  does  not  convict  of  inflamma- 
tion, and  may  and  frequently  does  exist  simply  because  of  pressure  upon  the 
ducts.  Let  it  be  clearly  underetood  that  the  actual  finding  of  pus  in  the  expressed 
contents  of  the  vesicle,  properly  collected,  and  a  clear  demonstration  of  in- 
flammatory thickening  and  induration  of  the  vesicle,  alone  convict  with  cer- 
tainty. Many  distended  vesicles  are  not  inflamed;  some  inflamed  vesicles  are 
not  distended. 

Treatment  of  Chronic  Anterior  Urethritis  and  Chronic  Posterior 
Urethritis. — Treatment  of  Chronic  Anterior  Urethritis. — Success  in  the  treat- 
ment of  all  chronic  lesions  of  the  urethra  depends  directly  upon  accuracy  of 
diagnosis.  Time  spent  upon  careful  investigation,  which  will  lead  to  a  full 
undci-standing  of  the  lesion,  is  time  well  sj^ent. 

AMiere  the  lesion  is  a  rather  diffuse  catarrh  or  where  large  patches  of  the 
urethra,  especially  in  the  bulb  and  at  the  peno-scrotal  angle,  are  involved,  the 
disease  may  be  treated  as  described  above  under  the  treatment  of  acute  urethritis 
by  irrigation,  either  with  a  catheter  and  syringe  or  with  a  nozzle  and  reservoir.  It 
has  seemed  to  me  that,  for  these  particular  cases,  the  nozzle  and  irrigator  afford 
the  best  results.  A  rather  better  dilatation  of  the  urethra  is  secured,  and  the  fluid 
is  therefore  more  searchingly  applied  to  the  folds  and  crj-pts.  A  solution  of  potas- 
sium pennanganate,  varying  in  strength  from  1 :  3.000  to  1 : 1,000.  answers  well  for 
purposes  of  irrigation.  In  ca.ses  showing  a  turbid  urine  this  mode  of  treatment 
should  be  employed  daily  until  turbidity  disapi^ears.     Then  the  interval  between 
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the  sittings  may  be  extended  to  two,  three,  or  even  four  days.  Silver-nitrate 
solutions,  varying  in  strength  from  1 :  3,000  to  1 : 1,000,  are  particularly  valuable 
for  use  as  an  occasional  application,  but  they  are  distinctly  irritating  and  should 
not  be  used  more  than  once  in  five  days.  The  potassium-permanganate  solu- 
tions seem  to  have  a  slight  though  distinct  tendency  to  produce  a  chronic, 
low-grade  catarrh,  which  will  persist  as  long  as  the  solution  is  used,  and  it  is 
therefore  desirable,  when  this  occurs,  to  change  to  some  other  solution  or  method 
of  treatment.  Protargol,  in  solutions  of  from  one-half  of  one  per  cent  to  two 
per  cent  strength,  may  be  very  valuable  at  this  stage,  especially  if  used  in  alter- 
nation with  other  solutions.  Sulphate  of  copper,  in  solutions  of  from  1 :  500  to 
1 :  100,  is  occasionally  valuable  for  its  astringent  properties. 

As  the  diffuse  process  subsides  and  the  inflammation  is  limited  to  a  few  well- 
circumscribed  patches,  the  endoscope  may  be  used  to  advantage.  For  direct 
application  much  stronger  solutions  can  be  used,  as  they  do  not  irritate  the  sound 
as  well  as  the  diseased  mucous  membrane.  Thus,  a  silver-nitrate  solution, 
of  the  strength  of  one  per  cent,  may  be  used  to  advantage,  care  being  taken 
to  remove  the  excess  of  fluid.  This  type  of  lesion  usually  presents  no  difficulty, 
and,  when  it  is  found  to  be  resistant,  it  is  generally  because  the  real  difficulty 
has  been  overlooked.  Enlarged  follicles  may  be  treated  through  the  endoscope, 
either  by  incision  or  by  means  of  injections  with  a  capillary  syringe.  Where 
they  are  numerous  and  small  this  method  is  not  always  satisfactory,  and,  in  cer- 
tain cases,  I  have  thought  that  some  advantage  resulted  from  massage  upon  a 
sound  of  sufficient  diameter  to  distend  the  urethra  slightly.  This  should  always 
be  followed  by  an  irrigation.  Patches  of  infiltration  involving  the  submucous 
connective  tissue  and  producing  a  certain  degree  of  stiffening  of  portions  of  the 
urethra,  are  best  treated  by  dilatation.  This  should  be  done  with  a  steel  sound, 
one  being  selected  which  will  comfortably  fill  but  not  overstretch  the  urethra.  In 
manipulating  this  instrument,  nothing  is  to  be  gained  by  haste,  and,  if  bleeding 
even  of  the  most  trivial  amount  results,  more  harm  than  good  will  follow. 
Various  French  observers  have  obtained  good  results  by  massage  of  the  ure- 
thra upon  a  sound,  and  it  is  reasonable  to  expect  that,  if  properly  used,  this 
procedure  will  be  of  value.  The  benefit  of  such  dilatation  comes  from  emptying 
the  crypts  and  follicles  and  allowing  the  fluid  used  in  the  irrigation,  which  should 
always  follow,  somewhat  better  access  to  the  diseased  portions. 

Stricture  of  the  urethra,  the  most  important  lesion  of  chronic  anterior  ure- 
thritis, will  be  treated  under  a  separate  heading. 

It  is  probable  that  the  epithelial  changes  referred  to  above,  in  which  the 
type  of  cell  lining  the  urethra  is  distinctly  changed,  rarely  take  place,  except 
when  the  submucous  connective  tissue  is  to  some  extent  involved.  Treatment 
should  aim  at  the  destruction  of  the  newly  formed  epithelium,  while  encourag- 
ing at  the  same  time  the  surrounding  cells  to  reproduce  the  original  epi- 
thelium. This  is  done,  if  at  all,  by  the  application  of  rather  strong  caustic 
solutions,  and  for  this  purpose  silver  nitrate  is  perhaps  as  valuable  a  remedial 
agent  as  any  that  we  possess.  Ointments  should  be  of  value  for  this  purpose,  but 
thus  far  they  have  not  given  very  satisfactory  results.    A  recent  suggestion 
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made  by  Young,  of  Baltimore,  that  their  failure  has  been  due  to  the  use  of  an 
improper  base,  and  that  if  made  with  lanolin  they  will  be  found  effective,  is 
worthy  of  more  extended  trial.  He  ad\'ises  the  use  of  ointments  containing 
silver  nitrate,  salicylic  acid,  carbolic  acid,  and  iodoform,  and  a  very  Hmited 
experience  with  these  ointments  has  incUned  me  to  give  them  a  more  extended 
trial.     His  ointment  applicator  is  well  suited  to  the  work. 

In  summing  up  I  may  sa}'  that  failure  to  obtain  good  results  in  the  treatment 
of  chronic  anterior  urethritis  (apart  from  the  complication  of  stricture)  is  gen- 
erally due  to  errors  of  diagnosis.  It  will  frequently  be  found  that  a  source  of 
reinfection  in  the  posterior  urethra  has  been  overlooked. 

Treatment  of  Chronic  Posterior  Urethritis. — If  accuracy  of  diagnosis  is  impor- 
tant in  the  treatment  of  chronic  anterior  urethritis  it  is  even  more  so  in  the 
treatment  of  chronic  posterior  urethritis.  Here  treatment  is  almost  futile  in 
the  aiisence  of  accurate  knowledge,  and  many  failures  are  due  to  treatment 
based  upon  inaccurate  or  hasty  conclusions.  If  the  lesion  is  purely  a  posterior 
urethritis, — that  is  to  say,  a  lesion  belonging  to  the  superficial  group, — irriga- 
tions and  instillations  will  cure.  Here,  in  contradistinction  to  the  experience 
gained  in  the  treatment  of  the  anterior  urethra,  the  catheter  seems  more  valua- 
ble than  the  irrigator.  In  many  cases  the  forcing  of  the  cut-off  muscle  is  by  no 
means  an  easy  or  an  entireh'^  safe  task,  though  in  skilled  hands  it  can  always 
be  accomplished.  The  excellent  results  obtained  by  many  authorities  from  the 
use  of  irrigation  with  a  nozzle  and  reserv^oir  have  failed  to  convince  me  that  it 
is  a  really  safe  method. 

The  solutions  to  be  used  are  practically  the  same  as  those  which  have  proved 
valuable  in  the  treatment  of  the  anterior  urethra.  Sulphate  of  copper,  for  some 
reason,  seems  to  act  better  here  than  in  front  of  the  cut-off  muscle.  Instillations 
of  very  small  quantities  (not  exceeding  10  drops)  of  the  stronger  solutions, 
accurately  placed  upon  the  posterior  urethra  by  means  of  a  metal  syringe 
of  the  KejTS  or  Ultzmann  type,  are  of  value.  The  most  generally  useful  solu- 
tion is  one  of  silver  nitrate,  in  a  strength  varjdng  from  1:500  to  1:100.  The 
syringe  should  be  inserted  until  its  tip  lies  just  within  the  triangular  ligament; 
then  the  piston  is  depressed  and  a  small  quantity  (from  5  to  10  drops)  of  the 
solution  is  allowed  to  trickle  into  the  posterior  urethra.  This  is  promptly  fol- 
lowed by  rather  sharp  burning  and  an  imperative  desire  to  urinate — s}Tnptoms 
which  quiet  down  in  from  two  to  four  or  five  hours.  The  procedure  is  very 
disagreeable  to  the  patient  and  its  use  should  be  limited  to  those  cases  in  which 
distinct  catarrh  of  the  mucous  membrane  is  evident,  especially  those  in  which 
a  Uttle  teasing  frequency  of  micturition  exists.  In  the  absence  of  distinct  pros- 
tatic lesions  a  direct  application  to  the  posterior  urethra  through  the  posterior 
urethroscope,  as  recently  ad\'ised  by  Swinburne,  has  attractive  possibilities. 
The  instrument,  however,  is  one  which  may  well  do  damage  in  the  hands  of 
the  inexpert,  and  will  prove  useful  only  to  those  who  are  really  familiar  with 
urethral  instrumentation. 

The  use  of  sounds  in  the  posterior  urethra,  for  the  relief  of  chronic  gonorrhoeal 
lesions,  has  been  abused,  and  probably  more  harm  than  good  has  resulted.     They 
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are  of  some  value  when  the  lesion  is  of  the  superficial  type,  for  the  same  reason 
that  was  given  in  the  section  relating  to  lesions  of  the  anterior  urethra.  Over- 
stretching does  harm,  insufficient  stretching  does  no  good.  The  use  of  sounds, 
therefore,  requires  an  accurate  diagnosis  and  delicacy  and  skill  in  their  manipu- 
lation. The  use  of  these  instruments  by  unskilled  practitioners  is  not  to  be 
advised. 

Treatment  of  Chronic  Prostatitis  and  Vesiculitis. — The  mainstay  in  the  treat- 
ment of  these  lesions  is  massage,  effectively  seconded  by  rectal  irrigations. 


Fig.  525. 


-Technique  of  Massage  of  the  Prostate.     The  illustration  shows  the  position  of   the 
hand,  forearm,  and  knee  of  the  surgeon  in  relation  to  the  patient. 


They  are  of  value  in  all  conditions  of  the  prostate  and  vesicle,  excepting  acute 
inflammation,  when  massage  must  be  used  with  extreme  caution  and  rectal 
irrigations  should  be  given  the  first  place.  Fuller,  in  his  book  published  in  1894, 
did  a  distinct  service  in  calling  attention  to  the  value  and  methods  of  the  use 
of  massage. 

Technique  of  Massage. — It  is  always  better  to  massage  the  i)rostate  and  vesi- 
cles with  a  partially  distended  bladder;  and  it  is  preferable  that  the  distention 
should  be  effected  with  some  slightly  antiseptic  fluid  and  not  with  the  urine. 
The  patient  should  empty  his  bladder  and  the  anterior  urethra  should  be  eflft- 
ciently  irrigated.  The  bladder  is  then  filled  with  six  or  eight  ounces  of  boric-acid 
solution.  The  patient  should  stand  ui)()n  the  floor  and  lean  forward,  bending 
only  at  the  hips,  over  a  table  or  the  back  of  a  chair.     The  index  finger  pro- 
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tected  by  a  finger  cot  is  then  inserted  into  the  rectuin,  the  finger  and  forearm 
being  kept  in  line.  Pressure  upon  the  perineum  may  be  more  effectively  made 
if  the  surgeon  places  his  foot  upon  the  seat  of  a  chair,  so  that  his  knee  presses 
against  his  elbow.  In  this  way  a  considerably  greater  reach  is  obtained.  (Figs. 
525  and  526.) 

After  the  region  has  been  carefully  explored  with  the  examining  finger  the 
prostate  is  massaged,  from  above  downward  and  inward,  with  moderately  firm 
pressure.     A  beginner  will  do  well  to  err  upon  the  side  of  gentleness;    with 


Fig.  526. — Technique  of  Massage  of  the  Prostate.       The  illustration  shows  the  relative  posi- 
tions of  tlie  surgeon  and  the  jjatient  useful  in  making  ma-ssage  efficient. 

increased  knowledge  comes  the  ability  to  increase  the  force  used  and  thereby 
to  increase  the  efficiency  of  the  emptj-ing  process.  If  the  vesicles  are  distended 
they  should  be  emptied  after  the  prostate  has  been  massaged.  Gentleness  is 
here  even  more  important  than  in  massage  of  the  prostate.  Exainination  of 
the  wash  water  from  the  bladder  will  give  a  good  idea  of  the  condition  of  the 
prostate.  If  the  prostate  ha.s  been  massaged  without  washing  or  distending  the 
bladder,  irrigation  of  the  whole  urethra  should  always  follow.  Occasional  sharp 
infection  of  the  urethra  results  from  failure  to  obser\-e  this  precaution. 

Rectal  Irrigations. — These  are  given,  as  already  suggested  under  Acute  Pros- 
tatitis, with  a  tube  of  the  Kemp  or  Chetwood  type.  In  chronic  conditions 
irrigation  night  and  morning  is  always  sufficient  and  once  a  day  will  frequently 
be  enough.  The  amount  of  water  used  should  not  be  less  than  four  quarts 
and  should  be  allowed  to  mn  slowly  so  as  to  produce  the  maximmn  effect. 
Most  patients  readily  leam  to  carrj'  out  this  procedure  for  themselves.  It  may 
be  done  either  in  a  recumbent  or  in  a  sitting  position  and  the  patient  may  select 
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the  method  which  best  suits  hi^  convenience.  Occasionally  a  patient  will  be 
seen  who  is  naturally  so  clumsy  that  it  will  not  be  practicable  for  him  to  carry 
out  the  procedure.     Such  individuals,  fortunately,  are  rare. 

Sounds  and  Dilators. — The  best  that  can  be  said  for  these  instruments,  so 
far  as  chronic  prostatitis  is  concerned,  is  that,  if  carefully  used,  they  may  not 
do  harm.  If  roughly  or  frequently  used,  however,  they  may  and  frequently 
do  inflict  much  damage,  and,  except  when  the  process  is  not  gonorrhccal,  they 
almost  never  do  good.  As  above  stated,  they  may  exert  some  beneficial  in- 
fluence upon  the  mucous  membrane  of  the  posterior  urethra.  Sounds  are  of 
great  value  in  strictures  which  invade  the  membranous  urethra,  and  they  are 
useful  in  contracture  of  the  neck' of  the  bladder,  but  in  true  gonorrhceal  prosta- 
titis their  use  is  to  be  discouraged. 

The  most  important  element  in  the  cure  of  prostatitis  is  time.  The  more 
acute  cases  may  be  treated  every  two  or  three  days,  but  it  is  rarely  wise  to 
massage  the  prostate  more  than  once  in  four  days; — once  in  five  days  is  a  good 
working  rule.  At  the  intervening  visit  irrigations  or  instillations  may  be  used. 
As  the  process  quiets  down,  the  interval  between  visits  may  be  extended  up 
to  once  a  week,  but,  until  the  process  is  nearly  well,  visits  at  longer  intervals 
will  serve  only  to  prevent  a  relapse. 

While  local  treatment  is  being  carried  out,  the  general  condition  of  the  patient 
should  receive  attention,  for  anything  which  tends  to  produce  a  poor  general 
condition  will  influence  the  local  disorders  unfavorably.  Regular  habits,  paN 
ticularly  in  regard  to  food  and  exercise,  are  important.  Tonics  arc  often  valuable. 
Horseback  riding  and  bicycle  riding  during  the  subacute  stages  are  always  bad. 
In  the  later  stages  of  the  more  chronic  process  they  are  often  not  harmful  and 
may  even  occasionally  prove  beneficial.  It  will  frequently  be  found  that  a  cure 
is  not  obtainable  in  less  than  a  year,  and  I  am  well  satisfied  to  get  it  in  eight 
months.  In  some  of  the  most  stubborn  cases  the  mere  stopping  of  all  treatment 
(except  the  tonics),  in  conjunction  with  a  complete  change  of  scene, — as  may  be 
obtained,  for  example,  from  a  sea  voyage, — will  frequently  succeed  where  all 
other  measures  fail.  I  believe  that  there  are  occasional  neglected  cases  which 
must  be  pronounced  incurable,  though  continuous  well-planned  treatment  may 
succeed  in  preventing  acute  exacerbations. 

Prostatectomy. — In  some  cases,  particularly  those  in  which  a  markedly 
indurated  prostate  is  associated  with  the  constant  presence  of  residual  urine 
in  the  bladder,  and  in  which  the  usual  methods  of  treatment  produce  no  effect, 
the  operation  of  prostatectomy  must  receive  careful  consideration.  Young 
has  recently  called  attention  to  these  cases  and  he  reports  good  results  from  the 
operation.  In  many  instances,  however,  the  operation,  even  when  pcrforniod 
in  the  most  skilful  manner,  must  result  in  sterility.  It  should  be  reserved 
for  those  cases  in  which  there  is  obstruction  to  the  complete  emptying  of  the 
bladder,  and  in  which  therefore  the  development  of  pyelitis  and  pyelon(>phritis 
may  in  time  be  confidently  expected.  To  avoid  these  serious  dangers  this 
rather  radical  operation  becomes  the  lesser  danger  of  the  two.  (See  the  article 
on  "Surgeiy  of  the  Bladder"  in  Vol.  VIII.) 
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There  is  also  a  class  of  subacute  cases  in  which  Alexander  has  shown  that 
the  prostate  is  riddled  with  numerous  small  abscesses.  In  such  cases  nothing 
short  of  prostatectomy  will  effect  a  cure;  but  the  selection  of  these  cases,  in  the 
light  of  our  present  knowledge,  is  extremely  difficult. 

Contracture  of  the  Neck  of  the  Bladder. — Some  of  the  most  chronic  of  these 
cases  of  prostatitis  go  on  to  a  condition  of  contracture  of  the  structures  sur- 
rounding the  neck  of  the  bladder,  a  condition  which  has  long  been  known,  but 
which,  as  Keyes  has  pointed  out,  seems  to  have  been  considerably  neglected. 
The  symptoms  closely  resemble  those  of  enlargement  of  the  prostate,  though 
the  prostate  is  not  enlarged.  There  are  generally  pain,  always  frequency  of 
urination,  always  some  residual  urine,  and  frequently  evidences  of  infection  of 
the  upper  urinary  tract.  These  cases  do  not  yield  to  dilatation  with  sounds; 
they  require  perineal  section,  with  division  of  the  bladder  neck  by  means  of  a 
cautery,  according  to  Chetwood's  method,  or  prostatectomy  as  suggested  by 
Young.  Prostatectomy  in  these  cases  in  an  exceedingly  difficult  operation; 
enucleation  does  not  seem  to  be  practicable,  and  consequently  the  prostate 
must  be  removed  by  nibbling  and  biting  it  away  piece  by  piece.  After  this 
sort  of  operation  it  is  extremely  probable  that  some  obstruction  will  remain. 
There  is  no  class  of  cases  in  which  prostatectomy  is  more  difficult. 

IV.  THE    CURE    OF    GONORRHOEA. 

The  decision,  in  this  far-reaching  disease,  that  a  genuine  cure  has  been 
effected,  is,  from  the  point  of  view  of  the  community  at  least,  a  matter  of  the 
greatest  importance.  TMiile  it  is  unquestionably  true  that  the  patient  is  more 
interested  in  the  rehef  of  symptoms  than  in  the  establishment  of  a  cure  that 
will  stand  the  tests  of  the  bacteriologist,  it  is  far  more  important  that  he  should 
cease  to  be  a  menace  to  the  community  than  that  he  should  be  free  from  symp- 
toms. Modem  opinion,  both  professional  and  lay,  is  beginning  to  appreciate 
the  importance  of  accuracy  in  this  regard,  but  it  is  undoubtedly  a  fact  that 
in  the  past  the  decision  that  a  cure  has  been  effected  has  been  too  hastily  reached; 
and,  as  a  result,  the  patient  has  been  allowed  to  disseminate  his  disease  with 
the  most  disastrous  consequences.  Relatively  few  practitioners  are  qualified 
to  decide  whether  a  patient  who  has  had  gonorrhoea  is  cured  or  not.  In  many 
cases  the  diagnosis  is  surrounded  with  great  difficulties  and  can  be  surely  made 
only  by  the  combination  of  a  skilled  clinician  with  a  bacteriologist  who  is  fa- 
miliar not  only  with  the  subject  in  general  but  with  the  pecuharities  of  the 
gonococcus. 

In  regard  to  the  possibility  of  securing  a  cure  two  extreme  views  are  frequently 
expressed :  according  to  one  of  these — the  \iew  more  commonly  held  by  Conti- 
nental observers — a  person  once  infected  is  always  infected:  according  to 
the  other — the  view  which  is  more  hkely  to  be  held  by  the  hght-hearted  general 
practitioner — it  is  safe  to  consider  a  complete  subsidence  of  symptoms  and  free- 
dom from  recurrence  as  a  cure.  AMiatever  may  be  the  truth,  it  must  be  gen- 
erally admitted  that  the  vast  majority  of  patients  infected  with  the  gonococcus 
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become  free  from  symptoms,  have  no  return  when  all  treatment  is  omitted,  and 
later  marry  and  have  children  without  disastrous  consequences.  On  the  other 
hand,  it  is  equally  certain  that  in  many  patients,  especially  those  who  have  been 
subject  to  several  attacks,  the  disease  is  only  quiescent.  The  patient  is  immune 
to  the  particular  strain  of  cocci  which  he  harbors  and  they  cease  to  have  power 
to  infect  him,  though  retaining  ample  ability  to  endanger  others.  Somewhere, 
therefore,  between  these  two  extreme  views  there  lies  a  position  which  may 
properly  be  taken  by  the  conscientious  practitioner, — viz.,  that,  certain  search- 
ing tests  having  been  made,  he  may  properly  declare  the  patient  free  from  the 
possibility  of  scattering  infection. 

For  the  purpose  of  clearness,  -the  cases  which  present  themselves  for  an  opin- 
ion as  to  cure  may  be  divided  into  three  classes : — 

(1)  Patients  whose  first  urine  is  habitually  cloudy  or  frequently  cloudy  and 
always  contains  a  large  amount  of  shreds,  and  who  give  a  history  of  a  marked 
tendency  to  relapse. 

(2)  Patients  whose  urine  habitually  contains  shreds  but  who  show  no  tend- 
ency to  relapse  without  treatment  and  who  live  ordinary  lives. 

(3)  Patients  whose  urine  is  habitually  clear  and  free  from  shreds  or  other 
abnormal  constituents. 

Of  these  classes,  class  three,  if  it  comes  fully  up  to  the  requirement  that  the 
urine  must  be  habitually  clear, — and  it  is  essential  that  the  first  urine  passed 
in  the  morning  should  be  examined  on  several  occasions, — may  be  dismissed  as 
cured.  Class  one,  in  the  vast  majority  of  cases,  will  be  found  to  be  still  infected. 
In  class  two — and  this  class  comprises  a  majority  of  all  cases — some  will 
be  found  to  harbor  germs  and  others  to  be  free  from  infection,  although 
the  urine  frequently  or  even  habitually  contains  some  shreds.  Finger  insists 
that,  as  long  as  pus  can  be  found  coming  from  any  portion  of  the  lower  urinary 
tract,  the  patient  must  be  regarded  as  infectious,  and  that  only  when  the  shreds 
are  made  up  of  epithelial  cells  can  these  patients  be  dismissed  as  cured.  This 
opinion,  coming  from  such  a  source,  is  entitled  to  the  highest  consideration; 
but  the  fact  remains  that  many  observers,  whose  ability  and  accuracy  arc 
undoubted  and  whose  experience  is  large,  have  declared  many  patients  free  from 
infection  who  still  showed  shreds  containing  pus  cells,  and  the  accuracy  of  this 
opinion  has  been  borne  out  by  the  subsequent  immunity  from  trouble  which 
these  patients  have  enjoyed.  Notwithstanding  the  high  regard  which  I  entertain 
for  Finger's  dictum  I  believe  that  the  requirements  which  he  mentions  are  too 
severe.  The  ultimate  question  to  be  decided  is:  Have  the  gonococci  entirely 
disappeared?  and  I  firmly  beheve  that  it  is  practicable,  by  means  of  searching 
tests,  to  give  a  positive  answer  to  the  question. 

There  are  three  methods  which  are  commonly  employed  to  stir  up  the  disease 
when  it  is  latent.  These  are:  the  excessive  use  of  alcohol,  sexual  excitement, 
and  the  irritation  of  the  urethra  with  strong  chemicals.  Apart  from  the  ciues- 
tion  of  morality,  these  methods  are  open  to  the  objections  that  they  may  make 
a  more  or  less  well  man  sick,  and  that  they  arc  of  questionable  utility.  As 
regards  the  moderate  use  of  alcohol,  particularly  beer,  I  see  no  great  objection. 
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The  following  method  of  exammation  seems  to  me  safe.  In  the  first  place, 
the  shreds  which  appear  in  the  urine  should  be  searchingly  examined  on  several 
occasions,  preferably  not  on  successive  days,  and  it  is  better  to  examine  them 
once  in  three  or  four  days  for  seven  successive  visits  than  to  to  examine  them 
every  day  for  a  week.  These  shreds  should  be  submitted  to  an  examination 
with  the  microscope  and  at  the  same  time  cultures  should  be  made.  The  secre- 
tion of  the  prostate  and  vesicles  should  be  submitted  to  the  same  test  and 
should  be  obtained  directly  from  the  meatus  or  from  the  wash  water  that  escapes 
from  the  bladder,  salt  solutions  being  used  instead  of  any  antiseptic  fluid.  If 
any  patches  of  stiffening  are  found  in  the  urethra  and  if  the  canal  manifests 
any  tendency  to  narrowing,  some  of  the  secretion  from  these  regions  should  be 
subjected  to  an  examination.  The  examinations,  which  should  be  entmsted 
to  a  person  who  is  really  familiar  with  the  peculiarities  of  the  gonococcus,  should 
be  made  with  sufficient  frequency  to  leave  no  doubt  that  they  represent  a  fair 
view  of  the  facts.  One  positive  finding  of  the  gonococcus  condemns.  ^lany 
negative  findings  should  be  insisted  upon  before  the  patient  is  declared  not 
guilty. 


V.   STRICTURE  OF  THE  URETHRA. 

In  the  past  the  term  stricture  has  been  used  to  cover  a  wider  range  of  con- 
ditions than  modern  opinion  will  sanction,  and  there  is  a  growing  tendency  to 
limit  its  employment  to  what  used  to  be  called  organic  stricture.  As  formerly 
used  the  term  covered,  not  only  all  narrowing  of  the  canal,  whether  arising  from 
within  or  from  without,  but  certain  conditions  in  which  no  true  stricture  exists 
and  in  which  the  canal  is  not,  properly  speaking,  narrowed.  For  the  purpose 
of  clearness  conditions  other  than  organic  stricture  will  be  briefly  described. 

Non-Organic  Strictures. — Spasmodic  Stricture. — This  is  not,  properly  speak- 
ing, a  stricture  at  all,  but  a  neurosis  giving  rise  to  one  symptom  of  stricture, 
namely,  retention  of  urine.  There  is  no  obstruction  of  the  canal  and  in  many 
cases  instruments  pass  without  diflSculty,  while  in  other  cases  spasmodic  contrac- 
tion of  the  muscles  about  the  membranous  urethra  may  to  some  extent  inter- 
fere with  the  passing  of  the  instruments.  There  is  never  any  gripping  of  the 
instrument  as  it  is  withdrawn, — a  constant  and  characteristic  symptom  of 
organic  stricture.  There  is  also  a  form  of  so-called  spasmodic  stricture  which 
is  due  to  the  presence,  in  the  anterior  urethra,  of  patches  of  inflammation  re- 
maining after  an  acute  urethritis.  These  patches  are  abnormally  sensitive, 
and  when  they  are  irritated  by  instrumentation  muscular  spasm  is  apt  to  occur. 
In  these  cases  there  are  no  symptoms  of  stricture  and  the  condition  is  discovered 
only  during  the  search  for  the  cause  of  a  chronic  urethritis.  The  passage  of 
instruments  may  be  definitely  obstructed,  but  there  is  not  gripping  and  the 
condition  is  one  of  pure  spasm. 

Dl\gnosis. — Pure  spasmodic  stricture  is  a  neurosis  and  may  arise  reflexly 
after  an  operation — such,  for  example,  as  an  operation  for  hernia,  for  hemor- 
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rhoids,  etc.; — or  it  may  come  on  spontaneously  in  patients  with  a  neurotic 
tendency,  and  is  then  generally  an  evidence  of  fatigue.  The  diagnosis  presents 
no  difficulty,  as  there  is  either  no  obstruction  at  all  to  the  passage  of  instruments, 
or,  if  any  such  is  encountered,  it  is  in  the  membranous  portion  of  the  urethra, 
where  organic  stricture  does  not  occur.  In  the  other  variety  of  so-called  spas- 
modic stricture  the  diagnosis  may  present  some  difficulty,  and  a  considerable 
number  of  cases  are  sent  to  the  surgeon  for  operation,  sometimes  for  impassable 
stricture,  in  which,  when  the  patient  is  under  the  influence  of  an  anaesthetic, 
a  full-sized  instrument  passes  without  difficulty.  It  is  generally  possible  to 
make  a  diagnosis  by  a  careful  examination  of  the  urethra,  aided  if  necessary 
by  the  local  use  of  cocaine.  Wliere  doubt  exists,  the  employment  of  a  general 
anaesthetic  will  always  settle  the  question. 

Treatment. — The  treatment  of  pure  spasmodic  stricture  occurring  after  sur- 
gical operations  consists  in  relieving  the  retention  by  the  use  of  a  catheter,  coupled 
with  the  appropriate  administration  of  urinary  antiseptics  up  to  the  time  when 
the  reflex  spasm  disappears.  Frequently  one  catherization  is  sufficient.  In 
rather  rare  cases  retention  may  persist  until  the  patient  is  up  and  about.  The 
treatment  of  spasmodic  stricture  due  to  sensitive  patches  in  the  anterior 
urethra  is  that  of  anterior  urethritis. 

Congenital  Stricture. — Congenital  stricture  is  due  to  faulty  development, 
the  separately  developed  portions  of  the  urethra  failing  to  become  adjusted 
in  their  normal  relation.  The  most  common  variety  is  that  of  the  meatus  in 
which  there  is  a  thin  membrane  obstructing  the  lower  half  of  the  meatus  and 
making  the  opening  abnormally  small.  The  next  most  common  variety  is  char- 
acterized by  a  narrowing  at  the  anterior  limits  of  the  fossa  navicularis,  which 
has  been  aptly  termed  the  second  meatus.  In  this  condition  the  urethra  at  this 
point  is  narrower  than  at  the  true  meatus.  Valve-like  obstructions  (which 
are  sometimes  spoken  of  as  pre-membranous)  occur  in  the  posterior  part  of  the 
bulb,  and  Lebreton  has  described  such  conditions  at  the  peno-scrotal  angle 
and  in  the  scrotal  portion  of  the  urethra.    All  of  these  latter  conditions  are  rare. 

Symptoms. — The  congenital  strictures  of  the  meatus  and  the  fossa  navicularis 
cause  no  symptoms  and  the  possessor  of  these  deformities  lives  in  blissful  ig- 
norance of  his  condition  until  it  is  discovered  by  some  genito-urinary  surgeon 
who  desires  to  introduce  instruments  into  the  canal. 

Pre-membranous  and  penile  congenital  strictures  are  seen  in  children  and 
young  people  in  whom  they  cause  incontinence  of  urine,  either  nocturnal  or 
diurnal,  and  in  rare  cases  retention.  They  are  not  common,  but  should  be 
remembered  as  a  cause  in  cases  of  incontinence  which  resist  treatment. 
•  Treatment. — Congenital  strictures  require  treatment  only  when  they  cause 
symptoms.  Probably  in  the  majority  of  cases  they  are  never  discovered 
until  it  is  necessary  to  pass  instruments  into  the  urethra.  In  the  presence  of 
congenital  narrowing  of  the  meatus  meatotomy  must  be  done.  In  the  days 
when  the  teaching  of  Otis  was  more  widely  accepted  and  it  was  thought  necessary 
to  employ  instruments  of  a  very  large  calibre,  meatotomy  was  performed  with 
a  frequency  which  to-day  seems  quite  unnecessary.    There  is,  however,  no  ob- 
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jection  to  doing  the  operation  when  there  is  a  real  indication  for  the  passage  of 
instruments. 

Technique  of  Meatotomy. — A  considerable  number  of  meatotomes  have 
been  devised,  but  a  narrow-bladed  knife  ser\-es  every  purpose.  The  opera- 
tion can  be  readily  done  under  cocaine  and  a  general  anaesthetic  is  quite  un- 
necessaiy.  The  region  of  the  meatus  and  the  anterior  part  of  the  fossa  na\i- 
cularis  may  be  anaesthetized  by  placing  a  tablet  of  cocaine  just  \\'ithin  the  meatus; 
but  I  prefer  to  cocainize  the  region  bj'  injecting  cocaine  under  the  mucous  mem- 
brane ^\ith  a  hypodermic  syringe.  In  this  way  the  anaesthesia  is  more  perfect 
and  more  closely  confined  to  the  region  of  the  incision.  I  habitualh^  combine 
adrenalin  TNith  the  cocaine  solution,  as  the  absorption  of  the  drug  is  thereby 
much  delayed  and  any  possibility  of  cocaine  poisoning  is  removed.  In  the 
solution  which  I  generally  employ  the  two  drugs  are  combined  in  the  propor- 
tion of  5  drops  of  the  adi"enalin  solution  (1 : 1,000)  to  1  drachm  of  a  one-per- 
cent cocaine  solution.  The  completeness  of  the  anaesthesia  should  be  tested 
by  the  point  of  the  needle  or  knife  before  the  incision  is  made.  The  cut  should 
be  made  in  the  floor  and  should  be  accurately  placed  in  the  middle  line.  If 
only  the  meatus  is  narrowed  the  incision  may  be  confined  to  the  valve-Uke  fold, 
but  in  most  cases  there  is  some  narrowing  that  should  be  di\ided  at  a  point  at 
about  half  an  inch  or  a  quarter  of  an  inch  distant  from  the  orifice  of  the  canal. 
The  presence  of  this  band  may  be  readily  appreciated  by  the  knife.  The  meatus 
should  be  enlarged  suflBciently  to  admit  a  full-sized  sound  without  diflficulty,  and 
it  is  well  to  remember  that,  as  the  wound  heals,  it  will  probably  contract  to  the 
extent  of  about  two  sizes  of  the  French  scale.  After  the  incision  is  made  gauze 
should  be  packed  into  the  wound  to  check  the  oozing  which  will  generally  occur, 
but  which  should  not  be  excessive. 

The  wound  should  be  kept  freely  dilated  by  the  daily  passage  of  sounds 
imtil  cicatrization  is  complete.  In  rare  instances  rather  sharp  secondarj^ 
hemorrhages  occur,  but  they  can  always  be  checked  either  by  packing  or  by 
the  insertion  of  a  full-sized  catheter  and  compression  of  the  urethra  against  this 
by  a  bandage.  These  secondary-  hemorrhages,  if  neglected,  are  occasionally 
serious. 

Premembranous  and  penile  strictures  will  generally  yield  readily  to  gradual 
dilatation:  in  rare  cases  they  will  require  internal  urethrotomy. 

Organic  Strictures. — An  organic  stricture  is  a  loss  of  dilatabihty  of  any 
portion  of  the  urethra.  It  is  due  to  the  presence  of  scar  tissue  in  the  submucosa 
or  in  the  corpus  spongiosum,  and  arises  either  from  injur}*  or  from  inflammation. 

Traumatic  Stricture. — A  traumatic  stricture  usually  results  from  a  faU, 
the  force  coming  on  the  jDerineum  and  crushing  a  portion  of  the  urethra  against 
the  pubic  bone.  It  is  caused  by  a  great  variety  of  accidents,  such  as  a  fall 
astride  a  fence  or  chair  or  the  spar  of  a  vessel  or  into  an  open  coal  hole  in  the 
street;  a  kick  from  man  or  beast;  striking  on  the  pommel  of  a  saddle;  and 
fracture  of  the  pehis.  More  rarely,  it  results  from  the  presence  of  a  foreign  body 
in  the  urethra,  from  a  bullet  wound,  from  a  knife  cut,  and  from  the  unskilful 
use  of  instruments.   Except  when  they  are  due  to  foreign  bodies,  bullet  wounds, 
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and  knife  cuts,  these  strictures  are  practically  always  located  in  the  membran- 
ous portion,  a  part  of  the  urethra  which  is  involved  only  secondarily  in  inflam- 
matory stricture.  The  preponderance  of  strictures  in  the  membranous  part  of 
the  canal  is  due  to  the  fact  that  this  is  the  fixed  portion  of  the  urethra,  the  only 
portion,  so  to  speak,  which  cannot  get  out  of  the  way  and  is  therefore  readily 
caught  against  the  bone.  The  resulting  scar  comes  largely,  of  course,  from  direct 
violence  with  tissue  destruction,  but  in  part  also  from,  the  irritation  produced 
by  the  urine,  which  inevitably  comes  in  contact  with  the  raw  surfaces  and  pro- : 
duces  some  infiltration.  Even  in  the  most  favorable  cases  the  condition  is  not,^ 
therefore,  a  purely  traumatic  scar,  but  is  complicated  by  inflammatory  reaction. 

Inflammatory  Stricture. — An  inflammatory  stricture  is  practically  always] 
the  result  of  previous  gonorrhoeal'urethritis.  Simple  urethritis,  when  of  a  severe] 
type,  syphilis,  chancroid,  and  tuberculosis  are  rare  causes — so  rare,  in  fact,  that] 
they  need  hardly  be  considered. 

Pathogenesis  of  Gonorrhceal  Stricture. — In  a  gonorrhoeal  stricture  thej 
narrowing  is  due  to  the  formation  of  cicatricial  tissue  in  the  submucosa  and,  more] 
deeply  still,  in  the  adjoining  portions  of  the  corpus  spongiosum.     The  facts] 
as  shown  at  post-mortem  examinations  are  clear,  but  it  is  less  easy  to  trace  the 
conditions  which  produce  the  scars,  and  many  theories  have  been  evolved  toj 
account  for  them.     The  theory,  often  referred  to  as  that  of  the  Finger-Guyon ' 
school,  attributes  it  to  a  chronic  urethritis.     This  becomes  untenable  in  the  face : 
of  two  well-known  clinical  facts,  viz.,  first,  that  stricture  may  and  frequently] 
does  occur  where  there  has  been  no  chronic  urethritis;  and,  second,  that  chronic  | 
urethritis  is  generally  a  posterior  urethritis  and  yet  stricture  does  not  occur  'm.\ 
this  region.     Harrison  advanced  the  view  that  stricture  results  from  increased . 
permeability  of  an  inflamed  mucous  membrane  to  the  urine — in  short,  that  iti 
is  a  slowly  moving  infiltration  of  urine.     This  probably  accounts  for  part  of  thej 
process,  but  it  is  hardly  a  sufficient  explanation  of  its  beginning,  and  fails  to  ac-j 
count  for  the  tendency  to  localization  in  certain  regions.    The  theory  of  Guiardj 
ascribes  it  to  the  virulence  of  the  infection  and  the  length  of  time  during  which  thej 
gonococcus  remains  active  in  the  urethra.     This  latter  theory,  combined  withj 
that  of  Harrison,  seems  the  most  logical.     The  more  virulent  the  process  the 
deeper  it  is  likely  to  penetrate,  thus  causing  a  periurethritis.     If  a  group  ofJ 
neighboring  follicles  becomes  inflamed  the  process  spreads  to  the  submucosa,  a1 
considerable  area  of  infiltration  results,  arid  the  basis  of  organic  stricture  is  laid.J 
With  this  infiltration  the  elasticity  of  the  urethra  is  lost,  it  fails  to  empty  itsel 
» completely,  and  at  each  urination  a  few  drops  of  urine  remain  behind.    Thi 
urine  decomposes  and  keeps  up  a  chronic  inflammation  which  perpetuates  the 
original  process.     At  this  point  the  theory  of  Harrison  becomes  tenable, 
the  urethra  stiffens  the  obstruction  becomes  more  marked,  the  tissue  is  irritate 
by  the  impact  of  the  urinary  stream,  irritation  and  spasm  are  increased,  and 
vicious  circle  is  started.     It  is  to  be  remembered,  however,  that  the  essence 
of  the  process  is  the  primary  invasion  of  the  submucous  connective  tissue  b^ 
the  original  infection. 

Pathology. — Time  of  Occurrence. — As   regards   the   rapidity   with   which] 
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the  symptoms  appear  there  is  a  sharp  distinction  between  traumatic  stricture 
and  the  stricture  which  follows  gonorrhoea.  Symptoms  of  obstruction  follow- 
ing trauma  come  on  promptly :  they  practically  always  appear  during  the  firet 
year  and  frequently  within  a  few  weeks.  Thus,  it  is  not  unusual  to  see  a  case 
in  which  a  tight  or  impassable  stricture  develops  within  six  or  eight  weeks  after 
an  injury.  Obstructions  following  gonorrhoea,  on  the  other  hand,  are  notably 
slow  in  appearing;  probablj"  the  majority  do  not  cause  symptoms  until  after 
the  lapse  of  at  least  two  5'ears,  and  it  is  common  to  find  them  appearing  only 
after  five  or  even  ten  years. 

Number  of  Strictures. — Organic  strictures  of  the  urethra  occur,  as  a  iiile, 
singly.  In  the  case  of  traumatic  strictures  it  is  veiy  exceptional  to  find  more 
than  one  obstruction,  and  this  is  only  what  would  be  expected..  Clinically, 
it  is  not  unusual  to  encounter  several  gonorrhoeal  strictures  in  one  urethra. 
This  statement  was  made  many  ^'eai^s  ago  by  Guyon,  and  is  clinically  correct, 
though  not  supported  b}'  pathological  CAidence.  This  apparent  difference  be- 
tween the  two  kinds  of  evidence  is  in  reality  due  to  the  difference  between  the 
points  of  view.  Gonorrheal  strictures  are  frequently  due  to  an  inflammation 
which  extends  over  a  considerable  area  of  the  urethra,  and  the  surgeon,  in  pass- 
ing a  sound,  thus  gains  the  impression  that  there  are  several  strictures,  because 
different  parts  of  the  same  stricture  are  of  different  calibre  and  possess  different 
degrees  of  irritability,  ^^^lere  multiple  strictures  are  thought  to  exist  clinically, 
it  is  the  rule  that  the  deepest  stricture  is  the  narrowest,  and  this  fact  Is  due  to 
the  increased  irritability  at  the  point  of  greatest  inflammation, — an  irritability 
which  is  due  to  the  impact  of  the  urinary  stream, — and  it  only  serves  to  l^ear 
out  the  pathological  view  that,  as  a  rule,  only  one  lesion  is  present.  Thompson, 
in  two  hundred  and  seventy  pathological  specimens,  found  only  forty-four  cases 
in  which  there  was  more  than  one  lesion. 

Position  of  the  Stricture. — A  traumatic  stricture,  except  when  it  is  due  to  a 
bullet  wound,  a  knife  cut,  or  some  similar  fonn  of  external  ^'iolence.  is  almost 
universally  found  in  the  membranous  and  premembranous  portions  of  the  ure- 
thra. A  gonorrhoeal  stricture,  on  the  other  hand,  may  occur  in  any  part  of  the 
urethra  except  the  prostatic  portion,  though  inflammation  of  the  membranous 
portion  is  alwaj^s  secondary'  to  a  process  in  the  bulb  which  has  extended  back- 
ward. It  is  most  frequently  found  in  the  bulbar  portion,  the  proportion  being 
variously  estimated  at  from  sixty  per  cent  to  seventy  per  cent.  The  next 
most  common  strictures  are  those  which  are  located  in  the  region  of  the  peno- 
scrotal angle,  including  a  portion  of  the  urethra  about  two  inches  long  on  each 
side  of  this  point.  (Fig.  527.)  Their  frequency  is  stated  at  from  ten  j^er  cent 
to  twenty  per  cent.  Of  about  equal  frequency  are  strictures  at  the  meatus 
and  in  the  region  of  the  fossa  na\'icularis.  Of  these,  however,  the  majority  are 
congenital,  and  pure  organic  strictures  in  this  region  are  not  common,  except 
when  due  to  ulceration  at  the  meatus  from  chancroid  or  syphilis. 

Forms  of  Stricture. — Strictures  maj'  be  annular,  cylindrical,  spiral,  or  ir- 
regular, the  latter  being  the  most  common  type.  These  differences  are  due  to  the 
irregular  growth  of  the  scar  tissue,  as  a  result  of  which  the  lumen  of  the  canal 
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is  pushed  in  one  direction  or  another  and  is  frequently  eccentric.  Traumatic 
strictures,  from  the  very  nature  of  the  injury  inflicted,  are  most  commonly 
annular,  and,  by  the  same  token,  gonorrhoeal  strictures  are  likely  to  be  irregular. 
Pathological  Changes. — Since  the  essential  alteration  in  stricture  is  a  scar  in  the 
submucous  connective  tissue,  the  lesions  of  the  canal  will  vary  with  the  position, 

size,  and  amount  of  newly  formed 
tissue.  The  mucous  membrane  in 
front  of  the  stricture  is,  as  a  rule, 
unchanged;  that  behind  the  stric- 
ture always  shows  some  changes. 
In  a  mild  case,  where  the  stricture 
is  still  of  large  calibre,  there  is 
nothing  more  than  congestion; 
later,  there  is  real  inflammation. 
The  mucous  membrane  may  be 
destroyed  and  replaced  by  pave- 
ment epithelium.  The  glandular 
structures  are  inflamed,  and  their 
ducts  are  often  dilated.  They  are 
frequently  the  seat  of  abscess  and 
may  be  destroyed  and  disappear 
entirely.  The  glandular  lesions 
are  important  as  they  give  the  key 
to  the  formation  of  periurethral 
abscess  and  fistula — a  condition 
which  is  particularly  to  be  found 
in  the  region  of  the  bulb,  where  it 
is  due  to  abscess  of  Littre's  or 
Cowper's  glands.  It  must  not  be 
forgotten  that  these  periurethral 
abscesses,  which  go  on  to  the 
formation  of  fistute,  are  in  no  re- 
spect peculiar  to  stricture  of  the 
urethra,  and  many  of  the  perineal 
fistuhp,  once  held  to  be  pathog- 
nomonic of  stricture,  occur  from  glandular  suppuration  when  no  stricture  exists. 
Resulting  and  Associated  Changes. — When  the  stricture  is  sufficiently  narrow- 
to  produce  real  obstruction,  the  urethra  behind  this  point  is  habitually  dilated. 
Where  the  stricture  is  tight  this  dilatation  may  become  extreme,  and  with  this 
go  the  glandular  infections,  Cowperitis,  prostatitis,  and  their  resulting  abscess 
and  fistula.  With  the  obstruction  of  the  urinary  stream  comes  the  hypertrophy 
of  the  bladder  muscle,  and  in  the  later  stages  diverticula'  may  form  as  a  result 
of  hernia  of  the  mucous  membrane  between  the  muscular  bundles.  Conse(iueiit 
upon  the  increased  intravesical  pressure  comes  dilatation  of  the  ureters  and 
pelves  of  the  kidneys.     (Fig,  528.)    This  was  formerly  held  to  be  due  to  the  iii- 


FiG.  527. — Stricture  of  the  Urethra.  Gonorrhojal 
stricture  at  the  peno-scrotal  angle,  showing  hypertrophy 
and  trabeculation  of  the  bladder. 


GONORRHCEAL  URETHRITIS. 


779 


competency  of  the  valve-like  arrangement  of  the  lower  end  of  the  ureters.     This, 
however,  is  clearly  not  the  case;   the  dilatation  is  due  to  the  increased  resist- 


FiG.  528. — Stricture  of  the  Urethra.  Gonorrlioeal  stricture  of  the  bulbo-membranous  tj-pe, 
showing  hj-pertrophy  of  the  bladder,  dilatation  of  the  ureters  and  pelves  of  the  kidneys,  and  extensive 
destruction  of  the  kidneys.     Note  the  absence  of  dilatation  of  the  vesical  orifices  of  the  ureters. 

ance  under  which  the  urine  makes   its  way  down  the   ureter.     The  bladder 
end  of  the  ureter  is  probably  the  last  point  to  become  dilated.     ^Yhen  such  a 
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condition  of  affairs  has  resulted  in  a  chronic  congestion  of  the  mucous  membrane, 
the  entrance  of  bacteria,  whether  b}^  the  blood  stream,  by  migration  through 
the  tissue  intervening  between  the  bladder  and  the  bowel,  or  by  instrumenta- 
tion, is  the  match  in  the  powder  magazine.  At  once  cystitis,  ureteritis,  pyelitis, 
and  pyelonephritis  (surgical  kidney)  supervene  and  form  the  really  menacing 
part  of  the  disease. 

Symptoms. — Symptoms  occur  oniy  when  the  narrowing  has  become  suffi- 
cient to  produce  real  obstruction,  and  thus  for  many  years  stricture  may  produce 
no  symptoms  and  pass  unnoticed.  The  exception  to  this  is  found  in  traumatic 
strictures  where  the  rapid  development  of  the  lesion  at  once  gives  rise  to  sym}> 
toms.  In  many  cases  the  symptoms  are  purely  those  of  the  complications  fol- 
lowing infection.  In  typical  cases,  however,  certain  symptoms  will  frequently 
be  observed. 

Changes  in  the  Urinary  Stream. — ^The  most  important  alteration  is  in  the 
force  of  the  stream.  Patients  will  frequently  notice  that  the  force  has  dimin- 
ished, that  the  length  of  time  required  for  emptying  the  bladder  has  increased, 
and  that  some  dribbling  occurs  after  the  bladder  is  apparently  empty.  With 
this  there  is  a  general  diminution  in  the  size  of  the  stream,  and  the  patient  may 
then  be  conscious  of  increase  of  effort,  involving  the  use  of  the  abdominal  mus- 
cles. It  is  at  this  time  that  the  urethra  begins  to  fail  to  empty  itself,  a  few  drops 
of  urine  remaining  behind  the  stricture.  This  is  the  real  beginning  of  the  woi"st 
phase  of  the  process  of  chronic  infiltration.  Much  stress  has  been  laid  upon 
changes  in  the  shape  of  the  stream,  but  it  should  be  remembered  that  these 
depend  entirely  upon  conditions  at  the  meatus  and  therefore  bear  little  relation 
to  the  essential  lesion. 

Gleet. — Some  urethral  discharge,  generally  slight,  is  a  very  constant  symptom 
of  stricture.  It  is  evidence  only  of  the  accompanying  urethritis  of  which  it  is 
a  symptom  rather  than  of  stricture.  This,  of  course,  results  in  the  habitual 
presence  of  shreds  in  the  urine. 

Frequency  of  Urination. — Frequency  of  urination  is  a  common  symptom  of 
stricture,  but  it  is  due  to  the  accompanying  congestion  of  the  deep  urethra 
and  prostate,  or  even  to  true  prostatitis,  rather  than  to  the  stricture  itself. 
It  is  thus  a  result  of  the  complications  and  shows  that  changes  in  the  deep  por- 
tions of  the  canal  have  occurred. 

Pain. — This  also  is  generally  due  to  some  inflammatory  disturbance  in  the 
deep  portion  of  the  canal,  frequently  to  infection.  Pain  on  micturition  is 
common  in  well-marked  strictures  and  habitual  in  the  later  stages.  Pain  in 
the  back,  groin,  hip,  or  testicle  is  frequently  observed  and  is  due  to  prostatitis. 

Retention  of  Urine. — Retention  of  urine  is  frequently  the  first  symptom 
which  attracts  the  patient's  attention  to  his  condition.  It  is  due  to  acute 
congestion  of  the  mucous  membrane  at  the  point  of  stricture,  and  generally 
follows  excess  in  alcohol,  etc.,  or  exposure.  Chilling  of  the  feet  and  legs  is  a 
common  cause.  It  may  occur  long  before  the  stricture  has  become  tight,  may 
be  relieved  by  a  single  cathet(>rization  or  spontaneously,  and  may  continue  to 
recur  over  a  series  of  years,  before  the  stricture  finally  shuts  down  and  becomes 
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nearly  or  quite  impassable.  It  is  a  symptom,  however,  which  should  never 
be  disregarded  or  treated  lightly,  as  it  affords  conclusive  evidence  of  stricture 
of  the  urethra  or  of  disease  of  the  prostate. 

Sexual  Symptoms. — A  great  variety  of  sexual  symptoms  may  be  associated 
with  stricture  of  the  urethra;  they  bear  comparatively  little  relation  to  the 
severity  of  the  condition.  Thus,  stricture  of  large  calibre  may  produce  impo- 
tence, while  a  comparatively  tight  stricture  may  exist  without  any  change 
in  sexual  capacity.  Impotence  is  the  most  common  result,  but  where  prostatic 
congestion  exists  sexual  irritability  in  any  of  its  forms  may  occur. 

Secondary  Symptoms. — As  complications  of  stricture  come  cystitis,  stone 
in  the  bladder,  pyelitis,  and  all  the  symptoms  which  follow  in  the  train  of  a 
chronic  uiiemia — viz.,  loss  of  appetite,  slight  nausea,  general  deterioration  of 
health,  headache,  etc.  Hernia  and  hemorrhoids  not  infrequently  result  from 
the  straining  incident  to  the  urethral  obstruction. 

Dl\gxosis. — The  diagnosis  of  organic  stricture  is,  in  the  great  majority  of 
cases,  very  simple,  and  yet  there  are  few  of  the  more  common  maladies  concern- 
ing which  so  many  mistakes  occur.  In  any  case  in  which  the  symptoms  suggest 
the  possibility  of  stricture,  the  diagnosis  is  to  be  made  only  after  a  properly 
conducted  examination  of  the  urethra.  Such  an  examination  should  not  be 
made — unless  the  symptoms  are  urgent,  as  in  the  case  of  acute  retention — 
until  after  the  administration  of  a  urinary  antiseptic.  The  only  two  diiigs  which 
call  for  special  consideration  here  are  urotropin  and  oil  of  sandal  wood.  Other 
things  being  equal,  urotropin,  in  doses  of  5  grains  three  times  a  day,  should  be 
administered,  as  a  matter  of  routine,  for  at  least  twenty-four  and,  better,  for 
forty-eight  hours  before  examination.  Where  there  is  any  considerable  urethral 
discharge,  oil  of  sandal  wood  is  perhaps  equally  valuable  as  an  antiseptic,  and 
will  also  have  some  effect  upon  the  disease.  I  have  found  it  eflBcient  in  prevent- 
ing the  so-called  urethral  chill. 

Methods  of  Examination. — The  examination  should  be  begun  with  a  steel 
sound  as  large  as  the  meatus  will  admit  without  difficulty.  To  begin  with 
a  small  instrument  is  to  expose  one's  self  to  the  probability  of  its  becoming  ar- 
rested in  pockets  or  folds  and  thereby  gi\'ing  the  erroneous  impression  of  ob- 
struction. It  not  infrequently  happens  that  a  full-sized  sound  will  pass  where 
a  small  bougie  will  not  go.  If  the  sound  passes  on  to  the  bladder  without  meet- 
ing with  an  obstruction,  and  can  be  withdrawn  without  being  gripped  by  the 
urethral  walls,  no  stricture  exists.  An  exception  to  this  rule  is  to  be  found  in 
those  cases  in  which  the  meatus  is  so  small  that  it  will  not  admit  an  instrument 
as  large  as  25  (French  scale)  and  in  which  some  narrowing  may  exist,  although 
so  slight  as  to  escape  detection.  In  these  cases  it  may  be  necessarj*  to  enlarge 
the  meatus.  If  the  sound  is  arrested  at  any  point  in  front  of  the  triangular 
ligament,  a  smaller  one  should  be  selected,  and  the  size  successively  decreased 
until  one  is  found  that  will  pass,  or  until  No.  20  has  been  reached.  Below  this 
size  it  is  safer  to  use  only  soft  bougies,  as  a  small  sound  is  an  engine  of  destruc- 
tion except  in  the  hands  of  the  expert.  Bougies  of  decreasing  size  should  be 
passed  until  the  fihform  size  is  reached.     If  not  even  a  filiform  bougie  will  pass, 
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and  the  patient  is  still  able  to  pass  urine  without  great  difficulty,  no  further 
examination  should  be  undertaken  at  this  time,  as  the  diagnosis  is  clear,  and 
it  is  safe  to  postpone  further  investigation  until  a  subsequent  visit. 

In  the  great  majority  of  cases  some  instrument  larger  than  the  filiform 
will  pass,  and  it  then  remains  to  demonstrate  the  position  and  probable  length 
of  the  stricture.  This  is  done  with  the  olive-tipped  bougie  or  the  bougie-a-boule. 
A  size  should  be  selected  which  can  be  passed  down  to  the  face  of  the  stricture, 
but  which  will  not  pass  through.  The  distance  from  the  meatus  is  noted,  and 
a  bougie  is  then  chosen  which  will  pass  the  stricture.  As  it  is  withdrawn,  its 
shoulder  will  be  caught  by  the  posterior  face  of  the  stricture,  and  in  this  way 
the  approximate  length  is  determined.  For  strictures  of  large  calibre  the  Otis 
urethrometer  is  valuable. 

Sources  of  Confusion. — The  only  common  sources  of  confusion  are  in  the 
muscular  spasm  previously  referred  to  under  Spasmodic  Strictures  and  in  the 
presence  of  sensitive  areas  which  resent  the  passage  of  instruments.  Gentle  press- 
ure will  generally  overcome  obstruction  from  spasm  due  to  either  of  these 
causes,  and  true  spasmodic  stricture  is  found  practically  always  in  the  mem- 
branous urethra,  where  organic  stricture  does  not  occur  as  a  primary  lesion. 
Some  question  may  arise  as  to  the  presence  of  a  stricture  of  large  calibre,  that 
is  to  say,  larger  than  the  calibre  of  the  meatus.  Its  presence  may  sometimes  be 
demonstrated  by  the  use  of  the  Otis  urethrometer,  or  the  meatus  may  be  suffi- 
ciently enlarged  to  admit  a  No.  30  sound  (French  scale).  To-day,  however, 
surgeons  are  taking  a  rather  broader  view  than  that  advanced  in  the  teachings 
of  Otis,  and  they  now  regard  as  physiological  many  narrowings  which  he  re- 
garded as  strictures  of  large  calibre.  In  the  absence  of  symptoms  it  should  not 
be  necessary  to  mutilate  the  meatus.  Spasm  in  any  of  its  varieties  and  physio- 
logical narrowings  may  be  distinguished  from  organic  stricture  by  the  absence 
of  gripping  of  the  instrument  as  it  is  withdrawn. 

Prognosis. — It  goes  without  saying  that  the  prognosis  of  this  lesion  de- 
pends in  general  upon  treatment.  Left  to  itself  organic  stricture  will  go  on 
contracting  more  or  less  steadily  until  it  produces  the  secondary  lesions  of  the 
urinary  tract — lesions  which,  with  infection  added,  are  almost  sure  to  terminate 
fatally. 

On  the  other  hand,  the  prognosis  of  organic  stricture  varies  very  much  with 
the  different  varieties.  Traumatic  stricture  forms  rapidly,  contracts  in  a  short 
time,  and  soon  leads  to  retention  of  urine  and  secondary  complications.  Stric- 
ture following  gonorrho^al  urethritis,  on  the  other  hand,  forms  slowly,  contracts 
slowly  as  compared  with  traumatic  stricture,  and  may  produce  no  appreciable 
symptoms  for  many  years.  Strictures  in  the  bulbo-membranous  region  con- 
tract more  rapidly  and  cause  symptoms  at  an  earlier  period  than  thos(»  nearer 
the  meatus.  They  are  also  more  resistant  to  treatment.  Strictures  in  the 
region  of  the  peno-scrotal  angle  form  slowly,  contract  slowly,  and  are  more  read- 
ily cured.  Strictures  at  the  meatus,  usually  congenital,  rarely  cause  any  synijv 
toms  except  when  they  are  due  to  tissue  destruction,  as  by  chancroid.  In  any 
variety  of  stricture  the  appearance  of  symptoms  will  depend  very  much  upon 
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the  patient's  habits  of  life.  A  man  of  careless  habits,  especially  if  he  is  a  hard 
drinker,  will  have  symptoms  earlier  and  of  greater  severity  than  one  who,  though 
he  may  have  carelessly  exposed  himself  to  a  urethritis,  yet  leads  a  well-ordered 
existence.  If  we  except  death  due  primarily  to  surgical  operation,  stricture 
proves  fatal  from  one  of  three  conditions: — (1)  Extravasation  of  urine;  death 
under  these  circumstances  being  due  to  sepsis.  (2)  Chronic  ursemia,  which 
is  generally  complicated  by  some  infection  of  the  upper  urinar\'  tract.  (3)  Ex- 
haustion. In  time,  frequency  of  urination  and  pain  will  kill,  but  it  may  be  years 
before  this  event  takes  place. 

Instruments. — In  order  to  avoid  repetition,   a  brief  description  of  the 
instruments  most  generally  useful  in  the  treatment  of  organic  stricture  will  be 


Fig.  529. — Filiform  and  .Small  Bougies. 

given  here.  Xo  attempt  will  be  made  to  describe  all  the  instnmients  which  may 
be  used,  as  they  are  very  largely  matters  of  personal  preference,  and  every  sur- 
geon of  large  experience  will  have  his  own  pet  devices,  which  are  of  personal 
rather  than  general  interest. 

Filiform  Bougies. — Filiform  bougies  are  the  smallest  instruments  used  in 
the  urethra;  they  vary  from  Xo.  3  of  the  French  scale  to  instruments  no  larger 
than  the  ordinaiy  coarse  silkworm  gut.  (Fig.  529.)  They  are  made  either  of 
fine  strips  of  whalebone,  which  generally  have  an  olive  tip,  or  of  webbing  simi- 
lar to  that  of  which  the  larger  bougies  are  constructed,  the  best  of  which  are 
of  French  make.  The  webbing  bougies  are  generally  blunt  at  the  point  and 
not  as  stiff  as  whalebone,  but  they  have  the  advantage  that  they  are  not  brittle 
and  are  therefore  somewhat  safer.  "UTialebone  bougies  may  be  softened  in  hot 
water  and  then  bent  at  the  point  so  that  they  may  more  readily  enter  an  opening 
at  one  side  of  the  urethra.  This  de^^ation  of  the  point,  though  it  is  often  of 
assistance  in  passing  the  opening  of  an  eccentric  stricture,  has  the  disadvantage 
of  rendering  the  instrument  more  likely  to  be  caught  in  open  mouths  of  follicles. 
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French  filiform  bougies  are  frequently  used  as  guides  for  larger  instruments. 
For  this  purpose  there  is  attached  to  one  end  a  metal  screw  which  fits  accurately 
into  the  tip  of  the  instrument  to  be  guided,  leaving  a  smooth  joint.  These 
guides  are  most  frequently  used  with  the  Maisonneuve  urethrotome  and  with 


ft 
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Fig.  530. — ^Woven  Bougies. 

the  so-called  French  "followers"  used  in  dilating  strictures.     They  may  also 
at  times  advantageously  be  attached  to  the  Otis  urethrotome. 

Woven  Bougies. — Woven  bougies  are  pliable  instruments  made  of  webbing 
covered  with  a  varnish  which  gives  a  smooth  polished  surface.  (Fig.  530.) 
They  may  be  softened  in  warm  water  to  any  degree  of  pliability.  They  are 
generally  made  with  a  slightly  bulbous  tip,  much  smaller  than  the  calibre  of 
the  instrument,  so  that  the 
shaft  of  the  instrument  is 
several  sizes  larger  than  the 
tip.  The  surface  becomes 
easily  cracked  or  roughened, 
and  when  this  occurs  the 
instruments  are  positively 
dangerous,  as  they  scratch 
the  mucous  membrane. 
They  should  always  be  care- 
fully inspected  before  they 
are  used,  and  roughened 
instruments  should  be  dis- 
carded. They  are  made 
in  sizes  which  vary  from 
the  filiform  up  to  20  or  25 
of  the  French  scale,  and 
are  most  useful  in  the  treatment  of  strictures  of  small  calibre,  which  may 
thus  be  dilated  up  to  15  or  20  F.,  when  steel  instruments  will  take  up  the 
work. 

Bulbous  Bougies,  or  Bougies-a-houle. — These  instruments  have  a  bulbous  or 
acorn-shaped  tip  attached  to  a  small  handle.     (Figs.  531  and  532.)    The  shoulder 


Fig.  531. — Boueie-a,-Boule.     This  shows  the  form  with  a  short, 
stiff  shank  mo.st  useful  in  the  anterior  part  of  tlie  urethra. 
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^^^al  tip  are  much  less  valuable  for  the  detection  of  stricture.    They  are  made 
either  of  webbing,  as  in  the  case  of  the  bougies,  or  of  steel.     The  webbing  instni- 

Ients  have  some  advantage  in  that  they  more  readily  follow  the  course  of 
le  urethra,  and  in  small  sizes  there  is  no  danger  of  making  false  passages. 
n  the  other  hand,  the  metal  instruments  wear  far  better  and  are  more  readily 
erilized, — advantages  which  make  them  on  the  whole  more  generally  useful. 
They  are  made  in  sizes  from  No.  5  to  Xo.  30  F. 

Urethrometer. — The  urethrometer  of  Otis  (Fig.  539)  may  be  used  to  take  the 
place  of  a  whole  set  of  bulbous  bougies.  It  is  so  made  that,  by  turning  a  screw 
in  the  handle,  the  tip  is  expanded  into  the  form  of  a  bulb,  the  size  of  which 
may  be  read  on  the  scale  in  the  handle.    The  expanded  tip  Is  covered  with  a 
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LFig.   532. — Bougies-a-Boule. 


These  instruments  have  a  long  flexible  shaft  and  may  be  used  in 
any  portion  of  the  urethra. 


rubber  cap,  which  protects  the  urethra.  In  use  the  instrument  is  passed  on 
as  far  as  the  membranous  portion,  then  expanded  to  full  size,  and  gently  with- 
drawn, when  it  will  be  arrested  by  any  obstruction  which  may  exist  in  the 
urethra.  It  is  distinctly  more  irritating  than  the  bulbous  bougie,  is  likely  to 
get  out  of  order,  and  has  but  little  advantage  over  the  simpler  instruments. 
It  belongs  rather  to  the  outfit  of  the  sj^ecialist. 

Catheters. — For  the  treatment  of  strictures  only  two  varieties  of  catheter  are 
necessary — the  soft-rubber  and  the  webbing.  As  in  every  department  of  genito- 
urinar>'  surgerj'  the  soft-rubber  catheter  should  be  used  when  possible,  but  its 
field  of  usefulness  is  very  limited  in  stricture  of  the  urethra,  as  it  cannot  be 
passed  where  any  considerable  obstruction  exists.  (Fig.  533.)  It  is  chiefly 
useful  in  relieving  retention  in  .strictures  of  lai^e  calibre,  and  for  drainage  of 
the  bladder  after  the  stricture  has  been  di^^ded.  The  surgeon  thoroughly 
familiar  with  the  instrumentation  of  the  urethra  is  occasionally  justified  in 
using  a  soft-rubber  catheter  on  the  stylet.    This  is  a  distinctly  dangerous 
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manoeuvre,  as,  should  the  instrument  meet  obstruction,  the  stylet  is  likely  to 
perforate  the  tip  of  the  catheter  and  damage  the  urethra. 

Webbing  Catheters. — Webbing  catheters  are  very  valuable  instruments  for 
strictures  of  anything  but  small  calibre.  They  can  be  used  as  small  as  No.  10 
or  12  of  the  French  scale,  and  the  larger  sizes  (up  to  No.  21  or  23  of  the  French 
scale),  corresponding  to  12  or  14  of  the  English  scale,  are  also  useful.     (Figs. 


Fig.  533.— Soft-Rubber  Catheters. 

534  and  535.)  They  are  generally  fitted  with  a  wire  stylet  which  may  be  given 
any  desired  curve,  and  will  pass  wherever  a  sound  of  corresponding  size  will 
go.  After  the  instrument  has  reached  the  bladder,  the  stylet  is  withdrawn,  leav- 
ing the  catheter  in  place.  They  are  subject  to  the  same  objections  as  arc  all 
webbing  instruments,  viz.,  that  they  arc  readily  damaged  and  when  once  rough- 
ened must  be  discarded. 

Sounds. — Sounds  are,  on  the  whole,  the  most  important  instruments  in  the 


Fio.  .534.— English  Wob  Catliotcrs  with  Stylot. 

treatment  of  stricture.  (Fig.  536.)  They  are  made  both  straight  and  curvcnl, 
but  for  practical  purposes  the  straight  sound  is  rarely  necessary.  The  end 
of  the  curved  sound  is  made  to  meet  the  shaft  with  a  steady  curve,  so  that  the  tip 
is  at  right  angles  to  the  shaft.  They  are  fnade  both  blunt  and  conical.  A 
blunt  sound  has  the  same  calibre  throughout,  while  the  tapered  sound  is  at  its 
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tip  several  sizes  smaller  than  the  full  calibre  of  the  instrument,  which  caUbre  is 
reached  at  about  the  junction  of  the  curved  portion  with  the  shaft.  The  blimt 
sound  is  chiefly  useful  in  the  discovery  of  the  stricture,  while  the  tapered  soimd 
is  more  useful  in  its  treatment.  They  are  sometimes  made  with  a  double  taper, 
so  that  the  shaft  tapere  rapidly  at  a  ix)int  two  or  threeinches  from  its  junction 
rith  the  curved  portion,  and  in  this  way  avoids  dilating  the  whole  urethra 
when  it  is  desired  to  stretch  only  one  portion.  This  modification  is  distinctly 
useful  in  the  larger  sizes  which  pass  the  meatus  with  difficulty.     Sounds  are 
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Fig.  535. — Webbing  Catheters  with  Coudee  Tip.      They  are  useii  w  ithout  a  stylet. 

made  in  sizes  from  10  to  35  F.,  but  a  complete  set  is  by  no  means  essential, 
izes  smaller  than  15  are  dangerous,  and  should  be  omitted  from  the  outfit  of 
y  but' the  expert.  Sizes  larger  than  No.  31  are  rarely  necessar}'.  For  practical 
urposes  sounds  from  No.  20  to  No.  30  are  all  that  will  be  needed.  It  is  essen- 
tial that  their  surface  should  be  absolutely  smooth.     The  modern  tendency  to 
use  nickel- plated  instruments  is  objectionable,  as  the  plating  frequently  cracks 
d  comes  off,  thereby  making  the  instrument  dangerous.     Polished  steel  or 
ne  of  the  alloys  of  copper  is  to  be  preferred. 


Fig.  536. — Steel  Sounds. 

Dilators. — A  great  variety  of  dilators  have  been  invented  to  take  the  place 
of  solid  instruments.  (Figs.  537  and  538.)  Of  these,  the  one  devised  by  Koll- 
mann  is  to-day  the  best.  It  is  made  in  three  forms — straight,  curved  like  a 
sound,  and  with  the  so-called  Benique  curve.  A  screw  in  the  handle  separates 
the  blades  which  occupy  the  distal  third  of  the  instrument,  and  they  can  be  sepa- 
ited  up  to  No.  40  or  No.  50  F.  The  instrument,  with  the  blades  closed,  is  about 
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21  F.  As  now  constructed,  the  instrument  does  not  need  a  rubber  cover,  the 
blades  being  beveled  so  as  not  to  nip  the  mucous  membrane.  Some  of  the  more 
complicated  instruments  have  an  attachment  by  which  the  urethra  can  be  irri- 
gated while  the  instrument  is  in  position.  Though  they  are  very  ingeniously 
made,  I  have  not  found  them  in  any  sense  a  substitute  for  sounds.  The  dilator 
is  much  less  efficient,  and  it  does  not  cause  the  same  degree  of  absorption  of 
the  stricture.  The  obvious  benefit  of  being  able  to  use  it  where  the  meatus  will 
not  admit  a  full-sized  instrument  does  not  compensate  for  its  disadvantages. 


Fig.  537. — KoUmann  Dilator. — Tlie  straight  type  of  instrument  is  intended  for  use  in  the  anterior 

urethra  only. 

I  have  found  it  most  valuable  in  the  treatment  of  the  superficial  infiltrations 
of  the  urethra  in  chronic  urethritis. 

Urethrotomes. — Urethrotomes  are  instruments  planned  to  cut  the  urethra 
on  its  inner  surface.  For  stricture  at  the  meatus  or  in  the  first  inch  of  the  canal, 
a  narrow-bladed  knife  is  entirely  satisfactory  and  no  other  instrument  is  needed. 
For  the  deeper  portions  of  the  canal  two  instruments  are  particularly  valuable 
— ^the  urethrotome  of  Maisonneuve  and  that  of  Otis.  The  Maisonneuve  urethro- 
tome is  especially  valuable  for  strictures  of  small  calibre,  as  the  instrument  of 


Fig.  538. — Kollmann  Dilator. 


This  instrument  has  the  B^nique  curve  and  may  be  used  for  any 
portion  of  the  urethra. 


Otis,  as  generally  made,  has  a  calibre  of  about  20  F.  The  Maisonneuve  urethro- 
tome can  be  used  on  any  stricture  through  which  a  filiform  bougie  will  pass. 
(Fig.  539.)  It  consists  of  a  wire  stylet  curved  at  the  end  and  provided,  through- 
out its  entire  length,  with  a  groove.  In  this  groove  runs  a  triangular  knife  which 
cuts  on  the  sides  but  not  at  the  apex.  The  instrument  is  made  in  two  varieties, 
in  one  of  which  the  knife  runs  ui)on  a  convexity,  in  the  other  upon  a  concavity. 
The  former  is  intended  for  internal  urethrotomy  in  the  deep  urethra,  and  is 
rarely  useful,  as  this  operation  has  to-day  bc^n  largely  abandoned.  In  thi^ 
pendulous  portion  of  the  urethra  all  outs  should  be  made  upon  the  roof,  and 
therefore  the  instrument  with  the  knife  upon  the  concavity  is  to  be  preferred. 
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le  instrument  of  Otis  is  the  instrument  of  election  for  all  strictures  through 

'which  it  will  pass.     It  is  so  constructed  that  its  two  halves  may  be  separated 

like  a  dilator,  thus  rendering  it  possible  to  put  the  stricture  on  the  stretch. 

(Fig.  540.)     The  knife  runs  in  a  groove  on  the  upper  surface  and  is  concealed 

irithin  the  tip  in  such  a  way  that  traction  on  the  handle  makes  the  knife  ap- 


FiG.  539. — Maisonneuve  Urethrotome  and  Otis  Urethrometer.  Upper  picture  shows  the  knife. 
Two  middle  pictures  show  filiform  bougies  which  can  be  screwed  on  to  the  tip  of  the  staff.  Foxirth 
picture  shows  the  staff  with  the  knife  in  position.     Lower  picture  shows  the  Otis  Urethrometer. 

pear;  the  cutting  is  done  from  behind  forward.     By  use  of  the  dilating  mech- 
[amsm  the  stricture  may  be  cut  to  any  desired  size. 

Treatment. — If  we  consider  the  question  of  a  cure  alone,  the  treatment 

fof  stricture  of  the  urethra  is  far  from  satisfactor}'.     Taken  as  a  whole,  these 

[cases  furnish  only  a  small  percentage  of  cures;  that  is,  if  it  is  understood  that 

the  term  "cure"  means  that  the  patient  shall  remain  well  and  that  his  stricture 

shall  show  no  tendency  to  contract.     On  the  other  hand,  there  are  few  diseases 


Fig.  540. — Otis  Dilating  Urethrotome. 

rhich  show  more  gratifying  results  if  treated  skilfully,  patiently,  and  with  the 
thorough  co-operation  of  the  patient. 

Many  of  the  poor  results  may  be  laid  to  two  causes: — First,  unwillingness 
of  the  patient  to  continue  treatment  over  a  term  of  years,  and  his  not  unnatural 
tendency  to  regard  himself  as  well  because  he  has  no  sjinptoms:  and.  second, 
failure  on  the  part  of  the  surgeon  to  understand  fuUy  the  anatomy  and  physiol- 
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ogy  of  the  genito-urinary  tract  and  the  importance  of  using  very  great  care 
and  gentleness,  which  alone  lead  to  the  best  results.  It  has  been  too  generally 
believed  that  the  management  of  stricture  is  a  simple  matter  and  can  perfectly 
well  be  carried  out  by  the  busy  general  practitioner,  or  even  by  the  patient 
himself.  Not  sufficient  attention  has  been  paid  to  the  facts  that  the  secondary 
complications  are  far  more  important  than  the  primary  lesion,  and  that  their 
onset  is  insidious,  often  unaccompanied  by  symptoms,  and  frequently  oyqt- 
looked  both  by  the  patient  and  by  the  surgeon. 

For  the  purposes  of  clearness  in  describing  the  treatment,  strictures  may 
be  divided  into  classes-  or  types,  which,  while  they  are  at  times  quite  distinct 
from  each  other,  may  overlap  to  almost  any  extent,  thus  rendering  it  possible 


Fig.  541. — The  Passing;  of  a  Sound  ;  Fir^t  Sta^e. 

for  a  stricture,  at  different  stages  in  its  career,  to  belong  to  several  classes.  We 
shall  consider  them  under  the  following  headings:— (1)  Strictures  of  large  cali- 
bre (over  20  F.);  (2)  strictures  of  small  calibre;  (3)  strictures  admitting  only 
a  filiform  bougie;  (4)  strictures  complicated  with  retention;  (5)  impassable 
strictures ;  and  (6)  irritable  or  resilient  strictures. 

(1)  Strictures  of  Large  Calibre.— For  the  sake  of  convenience  strictures  of 
large  calibre  may  be  tU^fined  as  those  which  will  take  an  instrument  of  20  F. 
The  term  is  not  used  in  the  sense  in  which  it  was  employed  by  the  late  Dr. 
Fessenden  Otis,  who  fre(iuently  described  stricture's  of  over  3;")  F.  They  are 
strictures  which  may  be  safely  dealt  with  by  steel  sounds,  and  th(>ir  manage- 
ment is,  as  a  rule,  less  difficult  than  that  of  any  other  class.  Treatment  should 
be  begun  only  after  the  administration,  for  two  or  three  days,  of  a  urinary  anti- 
septic, preferably  urotroj^in.  The  calibre  of  the  stricture  is  aln^ady  known 
from  the  examination  at  which  the  diagnosis  was  made,  and  a  sound  should  be 
selected  which  will  certainly  pass  the  stricture  without  difficulty. 
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save  repetition  to  consider  here  the  technique  of  passing  a  sound.     All  sounds 
^ould  be  sterilized  by  boiling,  and  if  the}-  are  cold,  when  about  to  be  used, 
ey  should  be  warmed  in  warm  sterile  water  and  carefully  lubricated  with  a 
sterile  lubricant.     Sterile  vaseline  contained  in  tubes  Ls  perhaps  open  to 
little  objection  as  any  lubricant.     The  non-greasy  lubricants  with  which  the 
arket  is  flooded  are  not  valuable  for  this  purpose,  as  they  lack  the  essential 
bricating  qualities.     The  most  important  principle  to  remember,  in  the  use 
sounds,  is  that  the  instnmient  is  not  only  a  lever  of  the  first  order,  wdth  a 
ovable  fulcrum,  but  is  also  a  wedge.     It  is  therefore  wholly  unjustifiable  to  use 


Fig.  542. — The  Pas^sing  of  a  Sound;  Second  Stage. 

force.    Comparatively  few  practitioners  appreciate  the  amount  of  force  which 
is  communicated  to  the  tip  of  the  sound  by  veiy  moderate  pressure  upon  the 

(^handle.  It  may  safely  be  asserted  that,  if  the  sound  will  not  pass  onward  practi- 
^BJly  by  reason  of  its  own  weight,  a  smaller  instrument  should  be  selected.  (Figs. 
541  to  .54.5.)  The  instrument  should  be  introduced  in  a  direction  corresponding 
to  the  line  of  the  groin,  generally  from  the  patient's  left,  if  the  surgeon  be  right- 
handed.  It  is  carried  down  smoothly  until  the  tip  passes  the  peno-scrotal  angle; 
then  the  shaft  of  the  instmment  is  svNning  steadily  into  the  median  line  and  the 
handle  is  slowly  and  evenly  raised  as  the  tip  glides  along  the  scrotal  and  bulbar 
portions  of  the  urethra.  It  is  in  the  bulb  that  trouble  is  most  likely  to  occur, 
particularly  through  failure  to  follow  the  roof  of  the  canal,  which  in  this  region 
is  the  fixed  portion.  If  the  beak  of  the  instrument  is  allowed  to  follow  the  floor, 
e  lax  structures  of  the  bulb  allow  it  to  fall  below  the  opening  in  the  triangular 
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ligament,  and  then,  as  the  handle  of  the  instrument  is  depressed,  the  floor 
of  the  urethra  is  pushed  forward  below  the  opening.  The  situation  re- 
sulting is  shown  in  Fig.  546.  This  trouble  may  be  avoided  by  keeping  the  tip 
or  beak  of  the  instrument  applied  to  the  anterior  wall,  and  by  making  pressure 
with  the  fingers  of  the  left  hand  on  the  perineum,  so  as  to  counteract  the  tend- 
ency of  the  instrument  to  drop  backward.  Where  the  tissues  are  very  lax,  es- 
pecially in  old  men,  difficulty  here  may  be  further  avoided  by  putting  the  index 
finger  of  the  left  hand  into  the  rectum  while  the  thumb  rests  on  the  perineum. 
(Fig.  547.)  In  this  way  the  thumb  supports  the  sound  at  the  junction  of  the 
curved  and  straight  portions,  thus  fixing  the  fulcrum,  while  the  tip  of  the  index 


Fig.  543.— The  Passing  of  a  Sound;  Third  Stage. 

finger  lifts  the  point  upward  to  the  level  of  the  membranous  urethra.  This 
manoeuvre  will  be  found  useful  in  manipulating  any  rigid  or  semi-rigid  instru- 
ment. After  the  tip  of  the  sound  is  engaged  in  the  membranous  urethra,  the 
handle  is  allowed  to  fall  downward  between  the  patient's  thighs,  but  is  at  the 
same  time  kept  strictly  in  the  middle  line.  In  this  way  it  will  glide  steadily 
forward  until  the  handle  is  below  the  level  of  the  symphysis,  when  it  may  bo 
pushed  gently  forward  in  the  long  axis  of  the  body  into  the  bladder.  When 
the  instrument  is  in  the  bladder,  it  can  be  turned  freely  from  side  to  side.  In 
rare  cases  there  will  be  found  long  false  passages  into  which  the  sound  will  pass 
until  it  lies  almost  in  the  position  just  described,  but  it  will  then  be  found  im- 
possible to  rotate  the  instrument  and,  besides,  it  will  never  lie  exactly  in  tho 
median  line. 

To  return  to  the  treatment  of  strictures  of  large  calibre :  After  the  first  in- 
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trument  has  passed  through  the  stricture  without  difficulty,  the  next  larger 
fghould  be  passed  in  succession  until  three  or  four  sizes  have  been  introduced,  or 
itil  some  difficulty  is  experienced  in  passing  the  instrument.  It  is  a  good 
Forking  rule  never  to  increase  beyond  the  point  at  which  the  slightest  tinge  of 
)lood  appears  at  the  meatus.     Bleeding  means  tissue  laceration,  increased  scar, 


V\c,.  .544. — The  Passing  of  a  Sound:  Fourth  Stage. 


Fig.  545. — The  Passing  of  a  Sound;  Final  Stage. 

^possibility  of  infection,  and,  while  it  is  not  always  possible  to  avoid  bleeding 
I  HpJtogether,  avoidance  of  this  accident  is  the  object  to  be  sought  in  all  cases 
■■except  when  passing  sounds  after  urethrotomy. 
W^k     The  exact  manner  in  which  sounds  produce  their  effects  upon  stricture  is 
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still  a  matter  of  discussion.  The  view  of  Guy  on  that  the  effect  is  produced 
by  the  mere  presence  of  the  instrument,  without  the  aid  of  pressure,  has  been 
generally  accepted.  The  effect  is  certainly  not  due  to  violent  stretching,  and 
apparently  results  from  increased  vascularity  of  the  stricture,  with  perhaps 
some  slight  degree  of  inflammation, — processes  which  favor  absorption  of  the 
scar.  Too  much  stress  cannot  be  laid  upon  the  danger  of  employing  force, 
or  upon  the  importance  of  gentleness. 

The  frequency  with  which  sounds  should  be  passed  depends  upon  the  nature 

of  the  stricture.  Soft  strictures  which 
dilate  readily  may  be  attacked  more 
frequently  than  old  fibrous  narrow- 
ings,  which  are  generally  accompa- 
nied by  posterior  urethritis  or  pros- 
tatitis, and  are  always  likely  to  be 
irritable.  Strictures  in  the  pendulous 
portion  may  be  dilated  more  rapidly 
than  those  in  the  bulbo-membranous 
region.  In  general,  the  irritation 
about  the  stricture  should  be  allowed 
to  subside  before  further  attempts  at 
treatment  are  made.  This  will  require 
from  two  or  three  days  in  the  easier 
cases,  to  a  week  or  ten  days  in  the 
more  difficult  ones.  Sharp  reaction, 
increase  of  prostatitis,  and  especially 
the  occurrence  of  fever  or  chills,  calls 
for  a  longer  interval  and  greater 
delicacy  of  manipulation.  Instrumen- 
tation should  be  followed  by  irrigation 
of  the  urethra  with  a  mild  antiseptic 
solution.  If  instruments  have  been  passed  into  the  bladder,  the  whole  ure- 
thra and  bladder  should  be  irrigated;  and  if  this  precaution  were  always 
observed,  the  urethral  chill  would  become  a  surgical  curiosity. 

Considerable  difference  of  opinion  exists  as  to  how  far  dilatation  should  be 
carried.  The  old  French  school  regarded  the  use  of  sounds  23  to  25  as  "high 
dilatation,"  while  the  late  Dr.  Otis  used  the  same  term  only  when  the  sizes  of 
35  to  40  had  been  reached.  The  question  is  not  one  of  figures  but  of  the  pecul- 
iarities of  the  individual  case.  Dilatation  is  sufficient  when  it  overcomes  the 
tendency  of  the  stricture  to  contract.  Frequently  the  calibre  of  the  meatus 
will  obstruct  the  passage  of  instruments  above  No.  25.  This  size  is  rarely  large 
enough  to  insure  permanent  results,  and  in  many  cases  the  meatus  must  be 
enlarged  up  to  31  or  32  to  allow  further  dilatation  of  the  stricture.  To  overcome 
this  difficulty  there  have  been  d(>vised  dilators,  such  as  those  of  Kolimann,  which 
will  dilate  the  deeper  portion  of  the  canal  without  the  necessity  of  enlarging  the 
meatus.     I  confess  that  in  my  hands  they  have  signally  failed  to  replace  the 


Fig.  546. — Sound  Caught  at  the  Triangular 
Ligament. 
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)und,  and,  while  their  possibiHties  are  attractive,  they  have  not  supplanted 
id  \N-ill  not  supplant  solid  instruments.  Though  I  am  quite  in  accord  with 
le  reaction  from  indiscriminate  cutting  of  the  meatus,  which  resulted  from 
misinterpretation  of  the  teachings  of  Otis,  enlargement  of  the  meatus  to  such 
degree  as  will  allow  the  introduction  of  the  instruments  necessarj'  for  securing 
11  dilatation,  is  in  the  interest  of  the  patient. 

Cure  by  the  Use  of  Sounds. — It  is  probably  only  in  exceptional  cases  that 
permanent  cure  of  a  stricture  of  the  urethra  is  obtained  by  means  of  gradual 


Fig.  547. — A  Method  of  Overcoming  the  Difficulty  Shown  in  Fig.  546. 


tilatation.     It    is    proper    to    employ    the     expression      'permanent     cure" 
ly  when  the  urethra  maintains  its  calibre  throughout  a  period  of  several 
rears.     After  a  calibre  of  30  has  been  obtained,  the  inter\'al  between  visits 
should  be  lengthened  to  one  week,  two  weeks,  a  month,  two  months,  and  so 
on  up  to  six  months  or  a  year.     Patients  should  be  advised  to  consult  the  sur- 
■^eon  at  least  once  a  year,  to  be  sure  that  no  tendency  to  contract  exists.     It 
^is  a  common  custom  to  give  the  patient   a  sound   of  moderate  calibre  and 
pennit   him  to   watch   for  himself  the  condition.     In   the   case   of   a   really 
intelhgent  patient  this  may  be  a  safe  procedure,  but  it  seems  to  be  a  fact  that 
the  average  patient  refuses  to  use  his  intelligence  in  this  way.     It  is  the  common 
experience  that   patients  neglect  their  condition.      They  give  the   stoiy  that 
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they  abandoned  the  use  of  the  instrument  when  they  found  that  it  was 
only  with  some  difficulty  that  they  could  pass  it.  It  never  seemed  to  occur 
to  them  that  this  was  a  reason  why  they  should  seek  further  advice.  I  believe 
that  trusting  sounds  to  patients  will  in  the  long  run  only  encourage  them  to 
neglect  their  condition;  and  besides,  in  the  use  of  these  instruments,  they  are 
very  likely  to  increase  the  irritability  or  infection  of  the  canal  by  failures  in  clean- 
liness and  by  neglect  in  carrying  out  the  necessary  irrigations.  If  the  patient 
cannot  be  induced  to  visit  the  surgeon  at  regular  intervals,  the  condition  of 
his  urethra  will  not  be  benefited  by  trusting  him  with  the  use  of  a  dangerous 
instrument. 

(2)  Strictures  of  Small  Calibre. — This  group  includes  those  cases  in  which 
the  stricture  is  smaller  than  20  F.  (though  larger  than  the  so-called  filiform 
strictures)  and  not  complicated  by  retention.  The  administratioi^  of  a  urinary 
antiseptic  is  particularly  important  in  these  cases,  as  there  is  always  a  strong 
probability  that  secondary  changes  have  taken  place  in  the  upper  urinary  tract. 
Dilatation  should  be  begun  with  soft  bougies,  and  for  strictures  of  very  small 
calibre  the  filiform  guide  with  followers  is  particularly  valuable.  Great  gentleness 
is  essential,  as  undue  irritation  of  the  stricture  may  result  in  acute  retention  and 
may  render  the  obstruction  at  least  temporarily  impassable.  It  is  in  these  cases 
that  irritability  of  the  stricture,  generally  due  to  the  accompanying  prostatitis,  is 
particularly  likely  to  be  encountered.  Management  of  this  complication  will 
be  considered  later.  A  surgeon  who  is  thoroughly  familiar  with  the  vagaries  of 
the  urethra  may  be  justified  in  using  steel  instruments  when  the  calibre  has 
been  increased  to  15  F.,  but  it  is  a  safe  rule  for  general  guidance  that  rigid 
instruments  should  not  be  employed  in  strictures  below  20  F. 

If  the  stricture  proves  irritable  or  resilient,  or  if  it  permanently  resists  dila- 
tation, urethrotomy,  either  internal  or  external,  according  to  the  location  of 
the  stricture,  must  be  done.  The  frequency  with  which  these  complications  are 
encountered  will  depend,  in  part  at  least,  upon  the  willingness  of  the  patient  to 
obey  orders  and  the  skill  with  which  the  treatment  is  carried  out. 

(3)  Filiform  Strictures. — ^This  group  of  cases  includes  those  in  which  a  filiform 
bougie  can  be  passed,  and  in  which  no  retention  exists.  The  absccnce  of  re- 
tention enables  the  surgeon  to  avoid  operative  measures  and  to  proceed  in  his 
efforts  to  enlarge  the  calibre  of  the  urethra  by  dilatation.  In  this  group  of  cases 
so-called  continuous  dilatation  is  sometimes  valuable.  This  consists  in  passing 
the  largest  filiform  that  the  stricture  will  admit,  fastening  it  in  position,  and 
leaving  it  undisturbed  during  the  succeeding  twenty-four  or  even  forty-eight 
hours.  The  mere  presence  of  the  foreign  body  will  cause  relaxation  of  the  spasm 
and  will  generally  allow  the  passage  of  a  larger  instrument  at  the  next  sitting. 
It  is  much  safer  to  have  the  patient  confined  to  bed  wh(>n  any  form  of  stationary 
instrument  is  in  the  un^thra,  but  this  is  not  absolutely  essential,  and  the  method 
can  be  carried  out  in  dispensary  practice,  at  least  when  the  patient  is  rea- 
sonably docile.  Where  continuous  dilatation  is  not  necessary,  the  small  fol- 
lowers (Fig.  .548)  attached  to  bougies  are  valuable;  and  by  one  of  these  two 
methods  sufficient  dilatation  can  generally  be  obtained  to  render  possible  the 
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use  of  larger  instruments,  and  thus  ultimately  good  results  may  be  obtained 
by  gradual  dilatation,  ^^^len  retention  of  any  degree  of  severity  occurs,  or 
when  there  is  undue  irritability,  or  when  the  difficulty  of  passing  a  sound  becomes 

130  great,  urethrotomy  may  have  to  be  perfomied. 
I  (4)  Strictures  Complicated  by  Retention. — The  existence  of  acute  retention 
bmpUcating  stricture  demands  that  the  surgeon  promptly  evacuate  the  bladder 
y  one  method  or  another,  as  continued  retention  exposes  the  patient  to 
(robable  damage  to  the  upper  urinary  tract,  may  inflict  permanent  injury  upon 
lie  bladder  wall,  and  enormously  increases  the  likelihood  of  infection. 
Retention  by  no  means  always  means  that  the  stricture  is  of  small  calibre. 
b  may  occur  in  strictures  of  considerable  size  as  the  result  of  the  acute  conges- 


FiG.  548. — Followers  which  may  be  Attached  to  Filiform  Bougies. 

tion  following  excesses  or  exposure  to  cold  or  wet.    The  first  attempt  to  relieve 
the  retention  should  be  made  with  a  fair-sized  gum-elastic  catheter,  to  which 
the  proper  curve  has  been  given  by  means  of  a  stylet.     Frequently  an  instru- 
ment about  15  F.  can  be  passed  and  the  retention  relieved.     Should  this  fail, 
it  is  wise  to  attempt  the  passage  of  bougie-catheters,  which  will  sometimes 
^^find  their  way  through  a  stricture  which  is  impassable  to  blunter  instruments. 
I^pf  this  fails,  the  smallest  bougies  should  be  successively  tried,  and  then  finally 
liliforms.     If  any  instrument  can  be  made  to  pass,  it  should  be  secured  in  place; 
the  bladder  will  then  generally  empty  itself  alongside  the  instrument  as  the 
,     spasm  relaxes. 

I^p  If  these  manoeuvres  fail,  the  patient  should  be  placed,  for  fifteen  minutes 
r^o  half  an  hour,  in  a  hot  bath,  the  temperature  of  which  should  be  maintained 
L^at  a  fixed  point.  The  efficiency  of  this  procedure  is  often  increased  by  the  ad- 
l^fcinistration  of  opium,  preferably  in  the  form  of  morphia,  in  doses  of  about 
I  one-sixth  of  a  grain  administered  hypodermically.  If  these  attempts  are  all 
I  unavailing,  the  stricture  may  properly  be  regarded  as  impassable  and  not  amen- 
able to  any  treatment  other  than  aspiration  or  external  urethrotomy. 

Suprapubic  puncture  and  evacuation  of  the  contents  of  the  bladder  will 
sometimes  relax  the  spasm,  so  that  the  urethra  becomes  passable  in  one  direc- 
tion or  the  other.  It  is  a  valuable  method  of  treatment  if  instruments  for  more 
radical  operation  are  not  at  hand,  but,  when  it  is  employed  for  this  purpose, 
arrangements  should  be  promptly  made  to  do  external  urethrotomy  if  the 


798  AMERICAN  PRACTICE   OF  SURGERY. 

stricture  fails  to  relax.  Where  all  the  means  are  at  hand  it  is  generally  best 
to  proceed  at  once  with  external  urethrotomy,  unless  there  is  good  reason  to 
suppose  that  the  obstruction  is  due  to  contraction  of  a  stricture  of  large  calibre, 
as  evidenced  by  the  fact  that  the  patient  has  been  having  little  or  no  trouble 
before  the  present  attack.  The  diagnosis  between  retention  due  to  stricture 
and  that  due  to  hypertrophy  of  the  prostate  is  frequently  difficult,  and  it  is 
justifiable  to  proceed  with  palliative  measures  longer  in  retention  due  to  hyper- 
trophy than  in  that  due  to  stricture. 

(5)  Impassable  Strictures. — In  this  group  it  is  intended  to  include  those 
cases  in  which  no  instrument  can  be  passed,  although  retention  does  not  exist. 
As  a  matter  of  course,  any  stricture  through  which  urine  will  pass  is,  properly 
speaking,  not  impassable,  but  the  eccentricity  of  the  opening  and  its  relation 
to  the  anterior  urethra  may  be  such  that  no  instrument  can  t.  engaged.  The 
frequency  with  which  this  will  occur  will  depend  almost  directly  upon  the  skill 
of  the  surgeon.  Those  who  are  expert  in  such  manipulations  will  rarely  encoun- 
ter any  stricture  through  which  they  cannot  pass  some  instrument,  while  on 
the  other  hand  the  novice  will  frequently  fail.  It  therefore  follows  that,  in  the 
absence  of  retention  or  other  symptoms  of  urgency,  attempts  should  be  made 
on  successive  occasions  to  pass  an  instrument  through  the  stricture  before  one 
decides  to  perform  a  urethrotomy.  It  is  in  just  such  cases  as  these  that  skil- 
ful manipulations  of  the  filiform  bougie  will  often  effect  a  passage  through  the 
stricture.  The  nature  of  these  small  instruments  is  such  that  they  readily  be- 
come caught  in  folds  or  pockets,  sometimes  at  some  distance  in  front  of  the 
stricture.  This  difficulty  may  be  overcome  by  inserting  several  filiform  bougies 
alongside  of  one  another,  each  one  being  passed  as  far  as  it  will  go.  WTien  all 
the  available  pockets  are  occupied,  a  bougie  introduced  subsequently  is  likely 
to  hit  the  opening.  Each  filiform  instrument  should  be  successively  withdrawn 
a  little  and  then  pushed  forward,  with  the  hope  of  clearing  the  obstruction  which 
it  formerly  encountered.  Some  of  the  instruments  should  be  bent  at  the  tip, 
so  as  the  more  readily  to  find  eccentric  openings.  Their  passage  may  at  times 
be  facilitated  by  injecting  oil  into  the  urethra  until  it  fills  the  canal  completely. 
It  is  sometimes  useful  to  add  to  the  oil  a  certain  amount  of  boric-acid  ointment 
— enough  to  give  the  mixture  a  fair  degree  of  solidity,  and  yet  not  enough  to 
prevent  it  from  flowing  readily  through  a  syringe.  In  this  way  the  folds  in  the 
mucous  membrane  are  smoothed  out  and  the  opening  of  the  stricture  is  more 
readily  found. 

If  successive  attempts,  made  at  intervals  of  a  day  or  two,  fail,  more  radical 
measures  will  have  to  be  adopted.  The  decision  as  to  when  this  becomes  nec- 
essary will  be  influenced  by  the  occurrence  of  retention,  by  the  habits  antl 
social  position  of  the  patient,  and  by  any  knowledge  which  may  be  gained  of 
the  previous  history  of  the  stricture.  Patients  in  good  circumstances,  who 
can  be  kept  quiet,  whose  diet,  etc.,  can  be  readily  controlled,  may  be  watched 
longer  than  the  ordinary  dispensary  patient,  to  whom  time  is  important  and 
whose  surroundings  and  hygiene  cannot  })e  supervised.  If  there  is  good  reason 
to  suppose  that  the  stricture  has  recently  undergone  still  further  narrowing 
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)m  exposure  or  excess,  delay  is  justified.  Deep  strictures,  particularly  when 
traumatic  origin,  are  likely  to  prove  resistant  and  ultimately  require  opera- 
ion,  while  strictures  of  the  pendulous  portion  will  as  a  rule  become  passable 
id  jdeld  to  gradual  dilatation.  The  decision  may  further  be  influenced  by 
le  opportunities  which  may  be  within  reach  for  ha\-ing  the  work  done  in  the 
?st  manner.  If  the  patient  can  readily  be  placed  in  the  hands  of  a  skilful 
Operator,  urethrotomy  may  be  advised  earlier  than  when  it  must  be  undertaken 
the  count rj'  or  under  unfavorable  conditions. 

(6)  Irritabl^or  Resilient  Strictures. — ^These  forms  of  strictures  are  not  grouped 
3gether  because  they  have  any  necessary  relation  to  each  other,  but  simply 
a  matter  of  convenience.     Irritable  strictures  are  frequently  not  resilient; 
id  most  resilient  strictures  are  not  irritable. 

Irritable  strictures  are  those  in  which,  in  spite  of  care  and  the  administra- 

ion  of  a  urinary  antiseptic,  chills  or  other  e\'idence  of  inflammation  regularly 

illow  instrumentation.    There  is,  as  a  rule,  evidence  of  prostatitis  or  inflam- 

lation  of  the  upper  urinary  tract, — conditions  which  in  themselves  call  for  relief 

the  obstruction.     That  chills  of  a  purely  nervous  origin  may  occur  is  not 

lenied,  but  in  the  vast  majority  of  cases  they  are  of  bacterial  and  not  nervous 

Origin.     True  irritable  stricture  requires  urethrotomy.     If  due  care  and  skill 

have  been  employed  and  irritability  still  persists,  the  indication  for  operation 

becomes  clear.     Conversely,  if  the  irritability  is  due  to  mismanagement,  no 

operation   is  indicated. 

A  resilient  stricture  is  one  which,  though  persistently  dilated,  fails  to  retain 

its  calibre.     Such  strictures  are  most  commonly  seen  in  the  bulbo-membranous 

)rtion,  and  are  frequently  traumatic.     AMien  the  tendency  to  recontract  has 

^nce  been  clearly  demonstrated,  operation  should  be  done.     If  the  apparent 

sihency  is  due  to  failure  to  dilate  the  urethra  sufficiently,  or  to  failure  on  the 

irt  of  the  patient  to  follow  up  treatment,  dilatation  should  be  persisted  in, 

jts  operation  is  no  guarantee  of  more  skilful  methods  or  of  improved  habits  on 

le  part  of  the  patient.     It  is  in  these  resilient  strictures  that  the  most  radical 

)nns  of   operation — partial   or   complete  resection,  or   fistulization — may  be 

idicated. 

Operations  for  Stricture. 

Internal  Urethrotomy. — Internal  urethrotomy  is  the  operation  of  election 
For  those  strictures  in  front  of  the  bulbo-membranous  portion  which  cannot  be 
managed  by  dilatation.  It  has  frequently  been  applied  to  strictures  of  the 
deeper  portion  of  the  canal,  but  the  dangers  of  hemorrhage  and  sepsis  make  it  a 
more  serious  operation  than  external  urethrotomy.  Harrison  proposed  doing 
an  internal  urethrotomy  in  combination  with  external  incision  for  drainage. 
This  has  no  real  advantage  over  external  urethrotomy  and  has  never  been 
extensively  adopted. 

Internal  urethrotomy  is  indicated  in  the  following  conditions  of  the  anterior 
urethra: — (1)  Strictures  or  congenital  narro^^•ings  of  the  meatus:  (2)  resilient 
or  irritable  strictures;    (3)  resistant  strictures;    (4)  strictures  which  are  com- 
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plicated  by  abscess,  infiltration,  or  fistula,  and  which  demand  perineal  section — 
the  stricture  of  the  anterior  urethra,  being  cut  at  the  same  time;  (5)  strictures 
of  moderate  calibre,  in  which  the  operation  is  performed  in  order  to  gain  room 
for  the  introduction  of  large  instruments,  as  for  litholapaxy;  and  (6)  strictures 
in  which  it  is  desirable,  for  one  reason  or  another,  to  shorten  the  time  of  the 
treatment. 

Technique  of  the  Operation. — Urinary  antiseptics,  efficient  care  of  the  bowels, 
and  a  light  breakfast,  if  a  general  anaesthetic  is  to  be  used,  are  matters  of  routine. 
The  operation  may  be  done  under  either  local  or  general  anaesthesia.  Quite 
efficient  local  anaesthesia  may  be  obtained  by  injecting  a  four-per-cent  solution 
of  cocaine  into  the  urethra  and  allowing  it  to  remain  for  ten  minutes.  The 
objection  to  local  anaesthesia  is  that  it  is  by  no  means  always  satisfactory,  the 
rapidity  and  completeness  with  which  the  cocaine  is  absorbed  depending  upon 
the  condition  of  the  urethra.  Furthermore,  it  is  difficult  to  limit  the  action  of 
the  drug,  and  toxic  symptoms  occasionally  follow.  Unless  some  real  objection 
exists,  a  general  anaesthetic  is  more  satisfactory. 

After  the  anaesthesia  is  complete,  the  anterior  urethra  should  be  irrigated 
thoroughly.  All  incisions  should  be  made  on  the  roof.  For  strictures  of  a  calibre 
less  than  20  F.  the  Maisonneuve  or  Civiale  urethrotome  should  be  used.  With 
the  Maisonneuve  the  guide  is  inserted  so  that  its  tip  is  in  the  bulbous  or  mem- 
branous portion  of  the  urethra.  The  knife  is  then  fitted  to  the  groove  and 
pushed  forward,  being  kept  accurately  in  the  middle  line  on  the  roof  until  the 
stricture  has  been  divided  from  before  backward.  The  Civiale  instrument 
must  be  passed  through  the  stricture,  which  is  then  cut  from  behind  forward.  It 
cannot  be  used  on  strictures  as  narrow  as  those  amenable  to  the  Maisonneuve 
instrument. 

After  the  cut  has  been  made,  sounds  should  be  passed  to  ascertain  that  the 
calibre  of  the  urethra  has  been  restored.  If  this  is  not  the  case  and  further 
cutting  is  necessary,  the  work  may  be  finished  with  the  Otis  urethrotome.  This 
is  passed  into  the  urethra  until  the  part  containing  the  knife  lies  behind  the 
posterior  face  of  the  stricture.  The  blades  of  the  instrument  are  then  separated 
until  the  stricture  is  put  upon  the  stretch,  when  the  knife  is  withdrawn  so  as 
completely  to  divide  the  stricture,  the  length  of  which  has  been  previously 
ascertained.  The  knife  is  then  returned  to  the  sheath,  the  blades  brought 
together,  and  the  instrument  withdrawn. 

After  internal  urethrotomy  the  urethra  should  admit  at  least  a  No.  30  F. 
sound,  the  meatus  being  divided  to  accommodate  this,  if  necessary.  The  opera- 
tion is  completed  by  irrigating  the  urethra  and  putting  in  a  stationary  catheter, 
or  not,  according  to  the  judgment  of  the  surgeon.  This  point  must  be  decided 
by  the  nature  of  the  stricture  and  the  extent  of  the  infection  in  the  deep  urethra 
or  the  upper  urinary  tract.  Where  the  stricture  is  tight  and  of  long  standing, 
it  is  safer  to  put  in  a  stationary  catheter  for  from  twenty-four  to  forty-eight 
hours.  In  most  irritable  strictures  and  in  strictures  which  are  associated 
with  serious  damage  to  the  upper  urinary  tract,  the  stationary  catheter  is  a 
guarantee  of  safety  from  infection.     The  only  objection  to  its  use  is  that  it 


GOXORRHCEAL  URETHRITIS.  801 

always  causes  a  temporary  urethritis,  which,  however,  is  not  serious  if  the 
catheter  is  not  left  long  in  position.  For  strictures  of  large  cahbre  a  stationary 
catheter  is  not  necessar}'. 

After-Treatment . — The  after-treatment  consists  in  the  passing  of  sounds 
at  short  intervals  through  the  stricture,  but  it  is  not  necessary  or  desirable  that 
they  should  be  passed  into  the  bladder.  The  passing  of  a  full-sized  sound  every 
other  day,  followed  by  irrigation  of  the  urethra  during  a  period  of  two  weeks, 
is  generally  sufficient.  Frequent  passing  of  sounds  should  be  continued  until 
no  bleeding  follows  instrumentation,  this  result  showing  that  healing  is  com- 
plete. After  this  the  case  should  be  treated  Uke  any  stricture  in  which  full 
atation  has  been  obtained. 

CompUcations. — The  only  two  complications  of  importance  are  hemorrhage 
and  sepsis.  In  rare  cases  the  operation  is  followed  by  sharp  bleeding,  which 
may  be  generally  controlled  by  simple  pressure  or  by  bandaging  the  penis.  If 
this  fails,  a  full-sized  catheter  should  be  introduced,  when  pressure  with  a 
bandage  will  check  the  hemorrhage. 
^K  Sepsis  may  occur  in  two  forms.  The  general,  severe  type  due  to  rapid 
^rosorption  through  the  wound  may  be  ushered  in  by  chills  and  severe  consti- 
tutional disturbances.  Its  treatment  is  that  of  general  infection  elsewhere; 
but  its  occurrence  should  be  a  very  rare  event  where  proper  precautions  have 
been  observed  in  regard  to  urinar\'  antiseptics  and  irrigations.  Once  in  a  while 
infection  may  take  place  at  the  point  of  incision  and  give  rise  to  local  periure- 
thral abscess,  which  should  be  treated  as  any  other  abscess  is. 

Mortality. — From  large  statistics  it  would  appear  that  the  mortality  of 
these  operations  is  one  and  one-half  per  cent.  It  is  hard  to  believe  that  under 
modem  conditions  the  risk  is  anywhere  near  as  great,  and  it  will  be  disappointing 
if  cases  collected  during  the  present  century  show  a  death  rate  of  over  one-half 
of  one  per  cent. 

Results. — Statistics  carefully  collected  by  Watson  show  that  a  cure  results 
in  from  fifty  to  sixty  per  cent  of  the  cases  operated  upon.  This  result,  how^ever, 
is  obtained  only  in  properly  selected  and  efficiently  treated  cases. 

External  Urethrotomy:  Perineal  Section. — For  practical  purposes  the  tenns 
^xternal  urethrotomy  and  perineal  section  are  synonj-nious  when  applied  to 
stricture  of  the  urethra :  for  external  urethrotomy  is  practically  never  done  for 
s  purjjose  except  on  a  perineal  portion  of  the  urethra.  Perineal  section  is  the 
opoi-ation  of  election  for  those  strictures  of  the  bulbo-membranous  portion  of 
the  urethra  which  require  cutting.  It  is  indicated  in  the  following  conditions: 
— (1)  For  strictures  complicated  by  extravasation  of  urine,  abscess,  and  uri- 
nary- fistula;  (2)  for  resilient  or  irritable  stricture  of  the  bulbo-membranous 
1  portion;  (3)  for  impassable  stricture;  and  (4)  for  rupture  of  the  urethra. 
■  The  operation  of  perineal  section  may  be  one  of  the  easiest  or  one  of  the 
inost  difficult  in  surgen*-.  In  ordinar}'  cases  in  which  a  guide  can  be  passed 
the  operation  may  be  completed  in  a  few  minutes.  On  the  other  hand,  perineal 
^  section  without  a  guide  may  require  patience  and  skill  of  a  ver\'  high  order,  and 
in  rare  cases  it  may  be  impossible  to  find  the  deep  opening  of  the  urethra  in  the 
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perineum.  It  should  never  be  undertaken  without  good  assistants,  a  proper 
assortment  of  instruments,  and  all  facilities  for  doing  a  major  operation.  It 
is  not  an  operation  which  the  occasional  surgeon  can  do  to  advantage,  and  famil- 
iarity with  the  region  greatly  diminishes  the  probability  of  meeting  serious 
obstacles.  The  preparation  is  that  for  any  major  operation.  Since  in  many 
instances  the  general  condition  of  the  patient  is  poor,  the  kidneys  damaged, 
and  infection  present,  every  effort  should  be  made — where  time  permits — to  get 
the  excretory  organs,  particularly  the  skin  and  bowels,  in  first-class  condition. 
Technique  of  the  Operation. — As  a  rule,  the  operation  should  be  done  under 
full  general  anaesthesia.     If  the  risk  of  a  general  anaesthetic  is  very  great,  it  is 


Fig.  549. — Patient  in   Position   for  Perineal   Section.     Skin   incisions,  straight    and   curved,  are 

marked  in  black. 


possible  to  do  the  operation  with  the  aid  of  local  anaesthesia,  especially  if  a  guide 
can  be  passed.  The  refinements  of  technique  can  hardly  be  carried  out  under 
local  anaesthesia,  and  only  simple  drainage  will  be  effected. 

The  patient  should  be  placed  in  an  exaggerated  lithotomy  position,  with  the 
pelvis  raised  and  the  thighs  strongly  flexed  upon  the  abdomen,  so  as  to  bring 
the  perineum  into  a  nearly  horizontal  position.  This  position  may  be  main- 
tained by  the  use  of  a  crutch  with  a  strap  passed  around  the  patient's  neck, 
or  by  fastening  the  knees  with  a  folded  sheet, — a  somewhat  less  satisfactory 
method.  The  leg  holders  which  are  conmionly  used  in  gynircological  oj)ora- 
tions,  entirely  fail  to  give  the  correct  position  and  greatly  add  to  the  difficulty 
of  the  operation.  Their  use  has  been  a  not  infrequent  cause  of  difficulty  in 
finding  the  urethra. 

Perineal  Section  with  a  Guide. — Considerable  effort  should  be  made  to  pass  a 
guide  through  the  stricture,  as  this  at  once  converts  the  operation  from  one  of 
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considerable  difficulty  to  one  of  perfect  ease.  The  guide,  when  passed,  should 
be  held  strictly  in  the  middle  Une  by  an  assistant,  who  also  holds  the  scrotum 
up  out  of  the  way.  The  incision,  which  should  be  made  exactly  in  the  middle 
line,  begins  at  about  the  posterior  border  of  the  scrotum  and  extends  backward 
to  a  point  one  inch  in  front  of  the  anus.  (Fig.  549.)  '  The  dissection  is  then 
prosecuted,  the  work  being  kept  rigidly  to  the  middle  line  until  the  urethra  is 
reached,  when  the  scar  tissue  about  the  stricture  can,  as  a  iTile,  be  felt.  If  the 
exact  location  of  the  stricture  is  doubtful,  the  urethra  is  opened  in  the  bulb 
in  front  of  the  stricture,  and  a  narrow-bladed  knife  is  then  carried  backward 
so  as  to  di\ide  the  stricture  on  the  floor. 
^\^len  the  stricture  has  been  fully  divided, 
the  deep  urethra  should  be  dilated  by  pass- 
ing either  a  full-sized  sound  or  the  index- 
finger  into  the  bladder.  The  operation  is 
completed  by  establishing  drainage,  which 
may  be  done  by  placing  either  a  perineal 
^nbe  or  a  catheter  in  the  urethra.     (Fig. 


.) 


\Mien  the  general  condition  is  not  a 
serious  one,  catheter  drainage  has  the  ad- 
vantage of  allowing  the  wound  to  be  par- 
tially closed  by  suture  and  will  often  result 
in  healing  practically  by  first  intention. 
In  the  presence  of  chronic  cystitis  or  in- 
fection of  the  upper  urinar}'  tract,  drainage 

^Aith  a  perineal  tube  brought  out  through 

|he  wound  is  probably  more  efficient.  If 
a  tube  is  used  it  may  be  removed  in  three 
or  four  days  and  the  bladder  allowed  to 
drain  through  the  wound.  A  catheter, 
the  other  hand,  should  be  left  in  place, 
or,  if  removed,  it  should  be  replaced 
until  the  wound  is  practically  healed. 
The  urethritis  which  habitually  accom- 
panies the  use  of  the  catheter  has  not  seemed  to  me  to  complicate  wound  heal- 
rg  or  to  affect  the  ultimate  result  unfavorably. 
Perineal  Section  without  a  Guide. — If  no  instrument  can  be  made  to  pass 
the  stricture  the  operation  must  be  done  without  a  guide.  It  is  here  doubly 
important  that  the  position  of  the  patient,  with  the  parts  occupying  exactly 
symmetrical  positions,  should  be  rigidly  maintained. 

A  curved  or  straight  staff  should  be  passed  down  to  the  anterior  face 
of  the  stricture  and  a  median  perineal  incision  should  be  made  opening 
the  urethra  on  the  end  of  the  staff.  The  edges  of  the  wound  in  the  urethra 
are  then  caught  with  "stay"  sutures  and  held  open  so  as  to  expose  the  face  of 
the  stricture.     Search  is  then  made  for  the  opening  with  a  small  silver  probe 


Fig.  550. — Perineal  Section.  This  shows 
the  guide  sutures  in  place,  the  stricture  di- 
vided, and  the  bladder  drained  with  a  catheter. 
N.B,  The  bulb  is  here  shown  too  far  forward. 
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btidiii^cior,  and  if  a  dry  wound  Jias  been  maintained,  if  the  dissection  has  been 
kept  strictly  in  the  middle  line,  and  if  care  has  been  taken  not  to  divide  the  roof 
of  the  urethra,  it  is  generally  possible  to  find  the  opening.  If  the  bladder  con- 
tains considerable  urine,  as  is  often  the  case,  suprapubic  pressure  will  often 
force  a  few  drops  out  through  the  stricture,  and  thus  disclose  the  opening.  If, 
after  a  moderate  amount  of  time  has  been  spent  in  hunting  for  the  opening  in  this 
way,  it  cannot  be  found,  it  is  best  to  expose  the  membranous  urethra  by  a  curved 
incision  which  passes  from  one  tuberosity  of  the  ischium  to  the  other,  and  crosses 
the  lower  end  of  the  vertical  incision.  The  rectum  is  pushed  backward  after 
the  perineal  muscles  have  been  divided,  just  as  is  done  in  some  operations  on  the 
prostate.  This  will  expose  the  apex  of  the  prostate  and  the  membranous 
urethra  behind  the  stricture,  for  the  whole  membranous  urethra  is  practically 
never  involved.  In  this  way  the  urethra  may  be  opened  at  two  points, — one  in 
front  of  and  one  behind  the  stricture, — and  it  is  then  possible  to  find  the  open- 
ing. Or  it  may  be  sufficient  simply  to  divide  the  intervening  tissue  which  consists 
chiefly  of  new-formed  scar  tissue.  If  the  stricture  is  known  beforehand  to  be 
long  and  tortuous,  it  is  often  best  to  adopt  this  plan  from  the  start,  and,  after 
exposing  the  region  of  the  stricture,  to  open  the  urethra  behind  it  and  attack  the 
enemy  from  the  rear.  In  rare  cases,  when  the  posterior  opening  cannot  be 
found,  it  may  be  necessary  to  open  the  bladder  above  the  pubes  and  to  do  retro- 
grade catheterization.  This  is  always  an  admission  of  weakness  in  technique 
and  should  rarely  be  necessary  if  the  surgeon  is  thoroughly  familiar  with  the  anat- 
omy of  the  region.  A  communication  through  the  stricture  having  been  estab- 
lished, the  operation  may  be  concluded  as  in  perineal  section  with  a  guide;  or 
resection  or  fistulization  may  be  done. 

Resection  of  the  Stricture. — In  traumatic  strictures  with  much  scar  forma- 
tion, and  in  old  fibrous  inflammatory  strictures  complicated  by  fistula,  resection 
of  the  diseased  portion  may  be  done  to  advantage.  The  steps  of  the  operation 
are  similar  to  those  just  described  under  Perineal  Section  Without  a  Guide. 
After  the  stricture  has  been  divided,  the  urethra  is  cut  across  cleanly,  above  and 
below,  in  healthy  tissue.  The  anterior  segment  of  the  urethra  should  then  be 
freed  from  the  surrounding  tissues  and  mobilized  to  any  extent  necessary  to  per- 
mit it  to  be  joined  to  the  posterior  segment  without  tension.  The  suturing  is 
then  done  preferably  with  interrupted  catgut  passed  from  without  inward  and 
including  the  mucous  membrane.  Suturing  is  begun  upon  the  roof  and,  after 
about  one-quarter  of  the  work  is  completed,  a  full-sized  soft-rubber  catheter 
should  be  passed  from  the  meatus  to  the  bladder,  and  the  suturing  should  be 
completed  about  this  as  a  splint.  The  wound  may  be  practically  closed  and 
no  wound  drainage  is  necessary. 

Partial  resection  may  be  done  when  the  scar  involves  only  a  portion  of  the 
urethra,  or  portions  of  the  scar  may  be  cut  away  so  as  to  reduce  the  total 
amount. 

Fistulization. — This  is  an  operation  recently  advocated  by  French  surgeons 
and  is  applicable  to  the  worst  cases  with  extensive  sinus  formation  or  tissue  de- 
struction.    It  consists  in  making  a  more  or  less  permanent  fistula  in  the  i)eri- 
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neum  by  sutuiing  what  remains  of  the  urethral  mucous  membrane  to  the  skin. 
The  advantage  to  be  gained  is  the  absorption  of  the  excess  of  scar,  which  is  ac- 
compUshed  by  relieving  the  tissue  of  irritation  and  infiltration.  After  an  inter- 
val of  several  months  or  a  year  or  more,  the  tissues  become  soft  and  pUable  and 
the  fistula  may  then  be  closed  by  turning  in  flaps.  The  objection  to  the  opera- 
tion is  that  it  leaves  the  patient  for  a  long  time  with  a  perineal  meatus,  and  he  is 
likely  to  be  lost  sight  of  before  the  time  comes  for  completing  the  operation. 
It  is,  however,  an  operation  of  undoubted  value  in  bad  cases. 

Results. — The  mortality  of  perineal  section  has  been  recently  reported  by 

'atson  as  nine  per  cent.     This  high  death  rate  is  due  to  the  bad  condition 

)f  the  patients  on  account  of  neglect,  and  does  not,  strictly  speaking,  represent 

|;he  risk  of  operation.     The  operative  dangers  are  quite  tri\'ial.    A  cure — that 

to  say,  permanent  freedom  from  the  tendency  to  contract — is  not  common. 

)n  the  other  hand,  patients  who  follow  up  treatment  conscientiously  will,  in 

le  majority  of  cases,  need  to  \isit  the  surgeon  only  two  or  three  times  a  year. 

Suprapubic  Aspiration  of  the  Bladder. 

Suprapubic  aspiration  or  puncture  may  be  indicated  in  the  following  con- 
itions: — (1)  Acute  retention  with  impassable  stricture,  in  which  pre^-ious 
lowledge  of  the  case  makes  it  seem  probable  that  the  stricture  \N'ill  relax  and 
?come  passable:  (2)  when  means  are  not  at  hand  to  do  perineal  section. 
Technique  of  the  Operation. — No  anaesthetic  is  necessar}%  though  it  is  wise 
anaesthetize  the  skin  at  the  site  of  puncture  with  cocaine.  The  skin  above 
le  pubes  should  be  prepared  as  for  a  surgical  operation.  The  instruments 
?quired  are  a  small  needle  at  least  four  inches  long,  such  as  is  commonly  used 
for  tapping  the  chest,  and  an  aspirator.  Any  type  of  aspirator  which  will  do 
Effectively  the  work  demanded  of  it,  will  serve  the  purpose.  Just  before  the 
Juncture  is  made,  the  suprapubic  region  should  be  carefully  percussed  to  make 
pure  that  the  bladder  is  distended  and  that  a  coil  of  intestine  does  not  lie  in 
)nt  of  it.  The  needle  should  be  inserted  in  the  median  line  one-half  inch 
above  the  pubes  and  pushed  directly  backward  at  right  angles  to  the  abdominal 
wall.  If  it  is  carried  downward  it  may  go  in  front  of  the  bladder  and  enter 
the  prostate.  As  a  mle  the  urine  will  flow  freely  through  the  i*ubber  tube  at- 
tached to  the  needle,  and  the  aspirator  need  not  be  used.  AMien  the  bladder 
is  empty  the  tubing  should  be  detached  and  the  needle  rapidh"  withdrawn,  the 
i^J&nger  being  kept  firmly  pressed  over  the  end.  This  will  prevent  the  escape  of 
I^B.  few  drops  of  urine  in  the  track  of  the  needle.  Keyes  advises  aspirating  during 
I^Bhe  withdrawal  of  the  needle,  especially  in  cases  where  the  bladder  is  infected. 
^jThis  seems  more  likely  to  draw  infected  urine  into  the  needle-track  than  to 
prevent  the  danger. 

If  the  bladder  is  filled  with  pus  and  mucus,  aspiration  may  be  necessary. 

I  If  an  excessive  amount  of  mucus  or  blood-clots  is  present  it  may  be  impossible 
to  evacuate  the  bladder  in  this  way.  It  is  probably  better  to  do  suprapubic 
^cystotomy,  if  necessarj'  under  cocaine,  than  to  attempt  to  evacuate  the  bladder 
with  a  large  trocar,  as  infiltration  of  urine  is  likely  to  occur. 
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The  bladder  may  be  repeatedly  aspirated  without  untoward  results,  and 
it  is  far  better  to  make  several  'punctures  than  to  leave  the  needle  in  place  as 
has  been  suggested,  as  infection  along  the  needle-track  is  almost  certain  to  occur. 


VI.   COMPLICATIONS  OF  STRICTURE  OF  THE  URETHRA. 

Strictly  speaking,  all  secondary  changes  in  the  urinary  tract  resulting  from 
neglect  or  mismanagement  should  be  classified  as  complications.  Many  of 
these,  such  as  infection,  hypertrophy  and  dilatation  of  the  upper  urinary  tract 
with  the  resulting  pyelitis  and  pyelonephritis,  etc.,  are  in  no  way  peculiar  to 
stricture  and  need  not  be  considered  here.  Only  those  changes  which  are  more 
important  and  which  are  peculiarly  the  result  of  urethral  infection  and  obstruc- 
tion need  be  taken  up. 

False  Passages. — A  false  passage  is  the  contribution  levied  by  stricture 
upon  the  patients  of  the  ignorant,  careless,  or  inexpert.  It  is  always  the  result 
of  the  use  of  undue  force  in  passing  instruments,  but  this  force  may  be  by  no 
means  great,  and  it  often  seems  quite  insufficient  to  do  damage.  These  passages 
may  be  long  or  short,  large  or  small,  and  they  may  be  situated  in  any  part  of 
the  anterior  urethra,  but  the  orifice  is  always  in  front  of  the  stricture.  They 
are  produced  by  instruments  which  leave  the  canal  near  the  anterior  face  of 
the  stricture,  having  become  caught  in  a  pouch  or  pocket  or  at  the  triangular 
ligament.  In  their  worst  forms  these  false  passages  result  from  that  barbarous 
procedure  known  as  forced  catheterization,  by  which,  in  patients  affected  with 
retention  of  urine,  a  catheter  is  forced  through  the  obstruction  in  the  line 
where  it  is  thought  that  the  urethra  ought  to  lie.  Such  a  procedure  has  no 
justification  in  surgery  and  is  mentioned  only  to  be  condemned. 

The  production  of  a  false  passage  is  an  occurrence  which  is  generally  known 
at  the  time,  for,  when  a  stiff  instrument  is  used,  it  will  be  found  to  lie  somewhat 
out  of  the  proper  axis  of  the  canal,  and  its  withdrawal  will  be  followed  by  bleed- 
ing. This  bleeding  not  infrequently  lasts  for  many  hours  or  even  days,  but, 
in  the  great  majority  of  cases,  if  the  cause  of  the  trouble  is  recognized  and  the 
condition  is  properly  handled,  no  serious  results  follow. 

Of  quite  as  much  importance  is  the  recognition  of  old  false  passages,  the 
result  of  the  efforts  of  some  previous  attendant.  If  the  surgeon  is  on  his  guard 
their  recognition  is  not  difficult,  as  the  instrument  will  bring  up  in  front  of  the 
stricture  and  will  be  found  to  lie  somewhat,  even  though  slightly,  out  of  the 
proper  axis  of  the  canal.  These  false  passages  are,  as  a  rule,  lined  with  epithe- 
lium, and  if  they  are  dealt  with  gently  no  bleeding  will  occur.  The  prompt  rec- 
ognition of  the  existence  of  such  a  passage,  and  of  the  exact  position  which  it 
occupies,  is  essential  to  the  successful  treatment  of  the  lesion.  To  prevcMit 
the  engagement  of  an  instrument  in  one  of  these  blind  pockets  it  is  necessary 
to  make  its  tip  hug  the  opposite  wall  at  this  point.  Not  very  infrequently 
more  than  one  will  be  found,  so  that  the  successful  passing  of  an  instrument 
through  the  stricture  is  effected  only  by  dodging  these  traps.    Their  presence 
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,nd  relations  should  be  carefully  recorded  so  that  their  exact  location  and 
culiarities  may  be  remembered. 

Treatment  and  Management. — The  essential  treatment  of  a  newly  created 
alse  passage  is  to  leave  the  urethra  strictly  alone  until  healing  has  largely  taken 
lace.  This  generally  means  that  for  a  week,  or  even  for  two  weeks,  no  instru- 
entation  of  the  urethra  should  be  undertaken  beyond  irrigation  of  the  anterior 
nal;  and  dependence  should  be  placed  upon  a  hygienic  regime  and  medicinal 
reatment  to  keep  the  urethra  in  good  condition  and  thereby  to  promote  healing. 
At  the  end  of  this  time  dilatation  of  the  stricture  should  be  cautiously  begun, 
d  when  once  the  proper  opening  is  found  and  the  stricture  dilated,  these 
acute  false  passages  frecjuently  heal  and  give  no  further  trouble.  On  the 
pther  hand,  failure  to  recognize  their  presence  or  unwise  instrumentation  fre- 
[uently  results  in  their  becoming  permanent  and  an  obstacle  to  the  success 
f  future  efforts  at  dilatation. 

In  the  chronic  lesions,  where  the  passage  has  become  lined  with  epithelium, 
lO  treatment  short  of  operation  will  cure.  On  the  other  hand,  these  false 
es  rarely  produce  trouble  except  when  aroused  by  insult,  and  all  that 
necessary  is  to  recognize  their  presence  and  to  leave  them  alone.  Occasion- 
ally an  acutely  formed  false  passage  or  a  chronic  one  which  has  been  roughly 
handled  may  give  rise  to  periurethral  abscess,  the  treatment  of  which  differs  in 
no  respect  from  that  required  in  periurethral  abscesses  of  a  different  origin. 

Complications  due  to  Neglect. — The  most  striking  complication,  which  is 

more  or  less  directly  due  to  neglect  of  a  stricture,  is  that  inflammatory  condition 

in  the  neighborhood  which  is  spoken  of  as  "infiltration  of  urine."    The  formerly 

cepted  doctrine  that  "infiltration  of  urine''  is  the  result  of  rupture  of  the 

ethra  from  inflammatory  infiltration  behind  the  stricture  must,  in  the  light 

the  recent  work  by  Escat,  Halle,  and  Wassermann,  be  discarded,  as  there  is 

striking  lack  of  evidence  to  show  that  spontaneous  rupture  of  the  urethra 

hind  a  stricture  ever  occurs.     This  and  other  forms  of  perineal  suppuration 

re  a  direct  consequence  of  the  chronic  urethritis  which  almost  universally 

ts  behind  the  stricture.     Thus,  from  the  same  fundamental  cause  arise  the 

all  periurethral  infiltrations,  periurethral  abscesses  and  fistula^,  and  the  more 

assive  malignant  infections  included  under  the  term  "infiltration  of  urine." 

t  should  be  clearly  understood  that  these  processes  bear  little  or  no  relation  to 

ihe  calibre  of  the  stricture,  but  are  dependent  upon  the  occurrence  of  local 

flammation  and  are  mild  or  severe,  circumscribed  or  diffuse,  according  to  the 

ature  of  the  infecting  organism,  the  local  resistance  of  the  tissue,  and  the  gen- 

ral  condition  of  the  patient.     Severe,  extensive,  and  even  fatal  infiltrations  of 

rine  may  occur  behind  strictures  of  large  calibre,  and,  on  the  other  hand,  a  nar- 

w  or  even  an  impassable  stricture  may  exist  for  months  or  years  without  giving 

se  to  any  such  accident.     These  processes  habitually  arise  as  a  glandular  or 

riglandular  inflammation.     As  a  rule,  they  start  in  the  tissues  surrounding 

ihe  glands  of  Littre  in  the  bulb,  less  commonly  as  an  infection  of  Cowper's 

:lands.     In  many  cases  they  doubtless  exist  and  run  their  course  without 

causing  symptoms  sufficient  to  attract  attention,  and  it  is  only  when  they 
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break  through  into  the  periurethral  connective  tissue  that  they  assume  cUnical 
importance.  For  convenience  of  description  they  may  be  divided  into  three 
main  groups: — Periurethritis,  periurethral  abscess,  and  urinary  infiltration. 
It  should  be  borne  in  mind,  however,  that  the  pathogenesis  of  the  cases  belong- 
ing to  these  groups  is  essentially  the  same  and  that  they  differ  in  degree  rather 
than  in  kind. 

Periurethritis. — Periurethritis  is  an  almost  habitual  complication  of  stric- 
tures of  long  standing.  Its  presence  manifests  itself  in  the  form  of  a  nodular 
thickening  in  the  region  of  the  stricture,  and  in  many  cases  there  may  be  felt 
distinctly  separate,  pea-siz6d  lumps,  which  represent  small  periurethral  or  fol- 
licular abscesses.  From  this  condition  arises  the  next  type,  namely,  periure- 
thral abscess. 

Periurethral  Abscess. — Periurethral  abscess,  as  already  stated,  differs  in  no 
essential  particular  from  the  periurethral  abscess  which  develops  in  the  course 
of  a  gonorrhoea  (see  page  752),  excepting  that  it  is  more  likely  to  be  found  in  the 
perineum,  chiefly  because  this  is  the  most  common  seat  of  stricture.  In  typical 
cases  there  appears  rather  suddenly,  in  the  region  of  the  bulb,  a  red,  hot,  and 
tender  mass  which  is  generally  accompanied  by  fever  and  other  constitutional 

symptoms  and  occasionally  by 
chills.  If  left  to  itself  the  abscess 
may  drain  into  the  urethra  and 
the  inflammation  subside;  it  may 
rupture  externally  and  give  rise 
to  a  more  or  less  persistent  sinus; 
or,  finally,  it  may  drain  in  both 
directions,  giving  rise  to  a  urinary 
fistula  or  even,  in  a  certain  num- 
ber of  cases,  to  multiple  perineal 
fistulse,  one  or  more  of  which  com- 
municate with  the  urethra — a  con- 
dition which  is  commonly  spoken 
of  as  "watering-pot  perineum." 
(Fig.  551.)  If  a  considerable 
proportion  of  the  urine  is  passed 
in  this  way,  the  tendency  of  the 
stricture  to  contract  may  become 
more  marked,  thereby  favoring 
the  continuance  of  the  fistula'  and 
assuring  their  permanency  until 
relieved  by  operation.  In  badly  neglected  cases  these  fistuUe  may  become 
numerous  and  complicated,  burrowing  through  the  subcutaneous  tissues  for 
some  distance  and  ultimately  reaching  the  surface  on  the  thigh,  groin,  and 
various  parts  of  the  scrotum  or  lower  abdomen. 

Urinary  Infiltration. — This  term,  as  a  matter  of  fact,  is  a  misnomer,  for  the 
infiltration  of  urine  is  a  purely  secondary  accident,  the  essential  process  being 


Fig.  551.  —  Periurethral  Abscess  with  Multiple  Fistu- 
las. The  illustration  shows  a  case  of  chronic  periurethral 
•abscess  with  three  fistulffi  the  result  of  former  acute 
exacerbations  similar  to  the  one  which  has  produced 
the  present  abscess. 
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a  diffuse  inflanunation  which  starts  in  the  bulbar  portion  of  the  urethra, 
spreads  rapidly,  and  is  limited  only  by  the  anatomical  arrangement  of  the  fasciae. 
The  part  played  by  the  urine  in  this  process  is  entirely  secondaiy.  and,  in  at 
]east  a  certain  proportion  of  the  cashes,  it  plays  no  part  at  all.  There  is  some 
on  to  suppose  that  this  process  is  due  to  a  specific  .anaerobic  bacillus.  It 
as  a  tender,  oedem- 


swelling  in  the 
ion  of  the  bulb  and 
progresses  rapidly,  being 
limited,  by  the  arrange- 
ment of  the  fasciae,  to  the 
perineum,  the  scrotum, 
and  the  anterior  abdom- 
inal wall.  The  process 
never  finds  its  way  down 
the  thighs  nor  below  the 
groin,  but  reaches  the 
abdominal  wall  through 
a  gap  in  the  fascia  in 
the  region  of  the  spine 
of  the  pulses.  It  may 
spread     upward,     foUow- 


FiG.  552. — Results  of  Infiltration  of  Urine.  The  illustration  shows 
the  results  of  extensive  subcutaneous  gangrene  wliich  involved  the 
skin  of  the  penis  as  well  as  the  scrotum  and  has  left  multiple  sinuses 
and  areas  of  necrosis. 


ing  by  preference  the  line  of  the  groin,  until  it  reaches  the  lateral  or  even  the 
lumbar  regions.  The  loose  tissues  of  the  scrotum  are  particularly  susceptible,  and 
enomious  swelling,  with  gangrene,  not  infrequently  occurs.  (Fig.  552.)  In 
advanced  cases  there  is  even  extensive  sloughing  of  the  perineal  portion  of  the 
urethra,  and  large  pockets  containing  urine  may  form  in  this  region,  but,  strange 
a.s  it  may  appear,  the  bladder  is  never  involved  in  the  gangrenous  process,  though 
^a  large  portion  of  the  urethra  may  slough.  The  process  is  accompanied  by 
I^B  the  signs  of  an  acute  septic  infection — high  temperature,  weak  and  rapid 
pulse,  chills,  nausea,  and  vomiting.  The  infection  is  an  extraordinarily  malignant 
ine  and  death  may  occur  within  forty-eight  hours.  To  describe  all  the  varieties 
'hich  occur, — depending  as  they  do  upon  the  \'irulence  of  the  process,  the  local 
istance  or  lack  of  resistance,  and  the  general  condition  of  the  patient — 
ould  require  more  space  than  we  can  devote  to  it.  The  following  striking  obser- 
tion,  however,  may  give  one  some  idea  of  a  t}qDe  of  this  complication  which  is 
casionally  encountered : — 

A  man  of  40,  known  for  many  yeare  to  have  had  a  stricture  of  rather  large 
ibre,  was  seen  by  his  physician  at  3  p.m.,  Saturday  afternoon.  A  No.  28  sound 
Massed  without  difficulty  into  the  bladder.  That  evening  he  complained  of  sore- 
ness in  the  perineum  and  the  next  morning  he  was  found  to  have  a  temperature 
of  103°  F.;  there  was  much  swelling  of  the  perineum  and  scrotum  and  the  pulse 
was  weak  and  rapid.  When  he  was  seen  at  about  3  p.m.  on  Sunday,  the  scrotum 
was  enormously  swollen  and  bluish-black  in  color,  while  the  lateral  portions  of 
the  abdomen,  as  far  as  the  anterior  superior  spines  of  the  iUum,  showed  a  brownish, 
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dusky  appearance  and  were  extremely  tender.  Urine  was  passed  freely  without 
apparent  obstruction.  Temperature  was  105°  F.  Pulse  was  too  rapid  to  count 
and  at  times  was  imperceptible.  No  operation  was  done,  and  the  patient  died 
at  6  P.M.,  twenty-seven  hours  after  the  earliest  time  at  which  the  process  could 
have  begun. 

Treatment. — The  treatment  of  chronic  periurethritis  and  its  not  infrequent 
exacerbations  is  the  treatment  of  the  stricture.  The  process  is  dependent  upon 
the  chronic  urethritis,  and  this  in  turn  is  dependent  upon  the  stricture.  A 
cure  cannot  be  obtained  in  the  presence  of  urethral  obstruction.  On  the  other 
hand,  it  is  scarcely  possible  to  return  the  parts  to  a  normal  condition  even  after 
the  stricture  has  been  efficiently  dilated.  Hence,  a  more  or  less  chronic  urethri- 
tis, which  waxes  and  wanes  with  the  condition  of  the  stricture  itself,  is  apt  to 
be  a  permanent  tribute  levied  upon  the  urethra. 

Treatment  of  Periurethral  Abscess. — ^To  be  effective  the  treatment  of  peri- 
urethral abscess  must  include  the  care  of  the  abscess  itself  and  the  care  of  the 
stricture  with  which  it  is  often  associated.  The  latter  need  not  be  considered 
here.  The  treatment  of  the  abscess  is  incision  and  drainage.  There  has,  in  the 
past,  been  some  tendency  to  temporize  with  these  lesions,  but  such  a  temporizing 
policy  has  nothing  to  recommend  it.  The  mere  fact  that  these  abscesses  can  be 
quieted  to  such  a  degree  that  for  months  they  do  not  cause  serious  inconvenience, 
is  not  to  be  regarded  as  evidence  that  this  treatment  is  efficient.  Such  treat- 
ment only  leads  to  the  formation  of  an  increased  amount  of  scar  tissue,  to  more 
permanent  periurethral  damage,  and  therefore  to  a  corresponding  degree  it 
makes  the  ultimate  condition  more  difficult  to  deal  with.  With  the  exception 
of  the  most  minute  lesions,  which  simply  represent  highly  inflamed  follicles, 
periurethral  abscess  in  connection  with  stricture  should  be  freely  incised  and 
drained  as  soon  as  the  diagnosis  is  made.  It  is  to  be  remembered  that  the  pus 
often  works  its  way  to  the  surface  by  a  rather  devious  route,  and  it  is  therefore 
of  importance  that  the  abscess  should  be  reached  in  its  entirety  and  not  simply 
the  superficial  portion  drained.  Simple  opening  of  the  superficial  abscess  is 
not  infrequently  followed  by  a  persistent  sinus,  which  means  that  the  deeper 
part  of  the  lesion  has  not  been  reached,  and  this  fistula  may  in  time  communi- 
cate with  the  urethra  and  become  a  urinary  fistula. 

Technique  of  the  Operation. — Preparation  should  be  made  as  for  a  major 
operation.  It  is  never  wise  to  undertake  the  cure  of  these  lesions  with  insuffi- 
cient preparation.  A  general  anaesthetic  is  practically  always  required,  as  con- 
siderable dissection  of  the  perineum  may,  in  the  course  of  the  operation,  be 
found  necessary.  The  patient  should  be  placed  in  an  extreme  lithotomy  posi- 
tion; an  instrument  should  be  passed  into  the  urethra  in  such  a  manner  that 
its  relation  to  the  abscess  may  at  all  times  be  clear;  and,  finally,  an  incision 
should  be  made  over  the  prominence  of  the  swelling.  With  a  good  light  and 
a  dry  field,  the  dissection  should  be  prosecuted  until  all  parts  of  the  abscess 
have  been  efficiently  opened.  While  carrying  out  this  dissection  one  must 
be  careful  scrupulously  to  avoid  injuring  the  urethra;  and  yet  at  the  same  time 
one  must  remember  that  the  origin  of  the  process  is  generally  in  the  immediate 
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vicinity  of  that  structure,  although  there  is  frequently  no  communication  be- 
tween the  two.  \Mien  all  pockets  and  side  tracks  have  been  opened,  the  wound 
may  be  curetted,  any  excess  of  scar  tissue  excised,  and  the  wound  finally  packed 
with  gauze.  The  after-treatment  should  consist  in  keeping  the  wound  from 
closing  too  rapidly,  lest  a  persistent  sinus  form.  In  the-  more  severe  cases, 
in  which  a  communication  \N'ith  the  urethra  can  be  demonstrated,  it  is  often  wise 
to  open  the  urethra  behind  the  fistula  and  drain  the  bladder  with  a  tube,  thus 
^^iring  more  peaceful  healing  of  the  inflammatory'  process. 
^^Treatment  of  Urinary  Infiltration. — As  this  is  the  most  malignant  of  inflam- 
matory processes,  treatment  should  be  prompt  and  energetic.     Xo  lesion  in 


Fig.  553. — Results  of  Infiltration  of  Urine.  Another  view  of  the  case  wiiich  is  shown  in  Fig.  552. 
The  scars  on  the  left  show  the  extent  of  the  perineal  process.  The  exposed  p»ortion  of  the  catheter 
in  the  perineal  wotind  shows  the  extensive  destruction  of  the  urethra.  This  patient  will  probably 
always  have  a  perineal  meatus. 

surgery  shows  more  brilhantly  the  results  of  a  bold  and  efficient  incision,  while, 
on  the  other  hand,  delay  is  in  no  other  condition  fraught  \\'ith  greater  danger. 
Operation  should  be  done  at  the  earliest  possible  moment.  It  has  a  dual 
object:  first,  the  drainage  of  the  bladder,  and,  second,  the  laying  open,  by 
incision,  of  aU  the  inflamed  or  infiltrated  parts.  A  very  free  incision  should 
be  made,  and  one  need  have  little  fear  of  doing  more  than  the  condition  requires. 
As  these  patients  are  frequently  in  poor  condition,  as  much  speed  as  is  com- 
patible with  thoroughness  should  be  employed. 

•Technique  of  the  Operation. — A  general  ansesthetic  is  always  necessary.  If 
instrument  can  be  made  to  pass  the  stricture  it  should  be  used  as  a  guide  for 
a  median  perineal  section.  The  deep  urethra  should  be  dilated  and  drainage 
of  the  bladder  secured.    Then  aU  pockets,  such  as  are  most  likely  to  be  found 
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in  the  region  of  the  scrotum,  should  be  freely  incised ;  no  special  attention  being 
paid  to  the  anatomical  structures  divided  by  the  knife.  If  the  process  has  ex- 
tended in  an  upward  direction,  reaching  the  abdominal  wall,  incisions  starting 
from  the  perineal  wound  should  be  carried  freely  upward,  on  one  or  both  sides,  to 
the  extreme  limits  of  the  process.  Where  the  subcutaneous  tissue  is  extensively 
infiltrated,  the  removal  of  masses  of  necrotic  fat  will  frequently  hasten  conva- 
lescence. In  any  case  the  dissection  should  be  carried  in  all  directions  into 
healthy  tissue. 

It  is  generally  wise,  to  flush  the  wound  thoroughly  with  a  strong  antiseptic 
solution,  the  most  active  being  a  carbolic-acid  solution  and  Harrington's 
Solution.  It  should  then  be  packed  widely  open  with  gauze,  the  bladder  drained 
with  a  perineal  tube,  and  a  large  absorbent  dressing  applied. 

The  effect  of  such  an  operation  is  frequently  almost  miraculous,  and,  even 
when  the  lesions  are  very  extensive,  satisfactory  results  are  generally  obtained. 
Where,  as  not  infrequently  occurs,  excessive  portions  of  the  bulbous  urethra 
have  been  destroyed,  healing  may  be  accompanied  by  the  formation  of  a  serious 
stricture,  or,  in  the  worst  cases,  the  loss  of  substance  may  be  so  great  as  to  require 
the  formation  of  a  permanent  perineal  fistula.  (Fig.  553.)  In  the  long  run 
the  after-treatment  may  include  most  of  the  problems  of  the  worst  type  of 
stricture  of  the  bulbous  urethra. 


SURGICAT.  DISEASES  AND  WOUNDS  OF  THE  JAWS. 

I         By  JOSEPH  C.  BLOODGOOD,  M.D.,  Baltimore,  Maryland. 
Ix  this  article  there  will  be  considered  the  anomalies,  injuries,  inflamma- 
tions, and  tumors  of  the  upper  and  lower  laws,  their  medullary  ca\ities,  and 
the  surrounding  soft  parts. 

The  lesions  which  surgeons  are  called  upon  most  frequently  to  diagnose  and 
treat  are  tumoi-s.  I  find  that  in  most  text-books  and  systems  of  surgery  neoplasms 
of,  and  in  the  region  of,  the  jaws  are  not  given  the  prominent  consideration 
which  their  relative  frequency  and  the  importance  of  their  treatment  demand, 
this  account,  I  shall  discuss  tumors  first. 

I.  TUMORS  OF  THE  JAWS. 

General  Remarks  and  Classification. — In  considering  tumors  in  this  region 
we  must  bear  in  mind  the  new-growths,  both  benign  and  malignant,  which 
spring  from  the  mucous  membrane,  from  the  connective  tissue,  and  from  the 
bone.  At  the  same  time  the  special  neoplasms  which  arise  from  the  teeth — 
the  adamantine  epithelioma  and  the  dentigerous  cyst — should  receive  consid- 
eration: and  a  certain  amount  of  space  must  be  devoted  to  the  discussion  of 
the  intranasal,  naso-phar}mgeal,  orbital,  and  temporal-fossa  tumors. 

The  accessory  sinus  called  the  ''antrimi"  is  practically  the  medullar}'  ca\dty 
of  the  upper  jaw,  and  all  of  its  diseases  are  included  in  lesions  of  this  structure. 
AMiile  Dr.  Mosher,  who  is  a  speciaUst  in  diseases  of  the  nose  and  throat,  has 
already  (page  52  et  seq.)  considered  in  detail  the  diseases  of  the  nasal  ca\dty  and 
the  accessory  sinuses,  he  has  done  so  with  the  understanding  that  upon  me 
would  rest  the  responsibility  of  discussing  some  of  the  lesions  of  these  ca\'ities 
more  strictly  from  the  \dew-point  of  the  general  surgeon. 

Fractures  of  the  jaws  have  been  discussed  in  Vol.  III.  (pp.  102  to  107).  In 
treating  this  subject  again  in  the  present  article  I  purpose  to  discuss  more  par- 
ticularly the  etiological  relationship  between  such  injuries  and  new-formations, 
and  also  the  prevention  and  treatment  of  osteomyelitis  and  antrum  infections 
due  to  wounds  in  the  neighborhood  or  to  compound  fractures  of  the  jaws. 

In  the  differential  diagnosis  between  inflammator}'  and  neoplastic  growths 
of  the  jaws  one  cannot  be  governed  entirely  by  the  general  principles  which  apply 
to  the  differential  diagnosis  of  tumors  and  inflammations  elsewhere.  The 
same  tumors  and  inflammations  in  the  region  of  the  jaw  present  certain  special 
clinical  features  and  one  must  have  a  large  clinical  and  pathological  experience 
to  make  the  proper  diagnosis  and  to  subject  the  patient  to  the  most  appropriate 
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treatment.  I  shall  endeavor,  in  this  article,  to  utilize  the  records  of  an  unusu- 
ally large  material  which  has  accumulated  since  1892  in  the  surgical  patho- 
logical laboratory  of  the  Johns  Hopkins  Hospital,  and  which  I  have  had  the 
opportunity  to  study  in  detail,  both  clinically  and  pathologically.  The  ma- 
jority of  these  cases  have  been  treated  in  the  surgical  clinic  of  Professor  Halsted. 
I  have  also  enjoyed  unusual  opportunities  for  familiarizing  myself  with  the 
ultimate  results  of  the  operations  which  have  been  undertaken  for  the  rehef 
of  these  conditions.  The  experience  which  I  had  gained  up  to  April,  1903, 
was  published  at  that  time  in  pamphlet  form.  It  was  based  upon  eighty  ex- 
amples of  tumors  and  sixty-six  of  inflammations.  Since  then  the  total  number 
of  cases  has  almost  doubled. 

For  the  practical  purposes  of  differential  diagnosis  and  for  the  elucidation 
of  the  technique  of  the  operative  treatment,  other  tumors  than  those  arising 
from  the  jaw  proper  will  receive  due  consideration  in  a  section  devoted  to  the 
surgery  of  the  maxillary  bones.     (See  farther  on,  page  866  ei  seq.) 

The  following  tumors  will  here  be  discussed:  (1)  Those  having  their  origin 
in  the  periosteum  or  medullary  cavity  of  the  upper  and  lower  jaws;  (2)  those 
which  arise  in  the  antrum,  the  nose,  the  nasopharynx,  the  temporal  fossa,  and 
the  orbit ;  and  (3)  those  which  spring  from  the  mucous  membrane  of  the  gum, 
the  lip,  the  cheek,  the  floor  and  roof  of  the  mouth,  the  tonsil,  and  the  pharynx. 

(1)  The  tumors  of  the  first  group  are  the  special  neoplasms  of  the  maxillary 
bones  and  they  are  either  sarcomata  or  adamantine  epitheliomata,  solid  or 
cystic,  which  have  for  their  origin  embryonic  remains  of  the  tooth  organs. 

(2)  The  tumors  of  the  second  group  arise  in  the  antrum,  the  nose,  the  naso- 
pharynx, the  temporal  fossa,  and  the  orbit.  They  are  in  such  close  relation  to  the 
upper  jaw  that  they  must  be  considered  when  the  subjects  of  differential  diag- 
nosis and  of  operative  treatment  are  discussed. 

(3)  The  tumors  which  arise  from  the  mucous  membrane  of  the  gum  and  the 
surfaces  of  the  lip,  cheek,  floor  and  roof  of  the  mouth,  tonsil,  and  pharynx  are 
epithelial  in  character.  They  rapidly  invade  the  maxillary  bone,  and  must  be 
constantly  differentiated  from  primary  tumors  of  the  bone. 

The  technical  problems  which  present  themselves  in  the  course  of  operative 
treatment  are  the  same  for  all  three  classes. 

CLASSIFICATION    OF  TUMORS  OF  THE  JAWS  (BOTH  PRIMARY  AND 

SECONDARY). 

I.  Tumors  arising  from  the  upper  or  the  lower  jaw. 

A.  Primary  tumors  of  the  alveolar  border. 

1.  Ossifying  periostitis  and  exostosis. 

2.  Epulis. 

3.  Adamantine  epithelioma. 

4.  Benign  and  malignant  epithelial  tumors. 

5.  Mixed  tumoi-s  primarily  originating  in  the  parotid  gland. 

B.  Periosteal  tumors  of  the  body  of  the  jaw. 

1.  Periosteal  osteosarcoma. 

2.  Periosteal  fibromyxochondrosarcoma. 

3.  Periosteal  spindle-cell  and  round-cell  sarcomata. 
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C.  Medullary  tumors  of  the  body  of  the  lower  jaw. 

1.  Giant-cell  sarcoma. 

2.  Dentigerous  cyst  and  adamantine  epithelioma. 
II,  Antrum  tumors. 

A.  Dentigerous  cyst  and  adamantine  epithelioma. 

B.  Fibro myxosarcoma. 

C.  Giant-cell  sarcoma. 

D.  Spindle-cell  and  round-cell  sarcoma. 

E.  Carcinoma. 

1.  Primary  in  antrum. 

2.  Primar}^  in  nasal  mucous  membrane. 

3.  Primary  in  a  nasal  polypus, 
ni.  Tumors  of  dental  origin. 

A.  Dental-root  cyst. 

B.  Dentigerous  cyst. 

C.  Adamantine  epithelioma  of  alveolar  border. 

D.  Solid,  and  E.  cystic,  adamantine  epitheUoma  of  the  body  of  the  jaw. 

KV.  Carcinoma  of  mucous  membrane  of  the  mouth  and  gum,  -with  secondary 
involvement  of  the  jaw. 
V.  Carcinoma  of  some  other  mucous  membrane  than  that  of  the  gum,  with 
secondary'  involvement  of  the  upper  or  the  lower  jaw, 
VI.  Orbital  tumors  proper. 
VII.  Intranasal  tumors. 
VHI.  Nasopharyngeal  tumors. 
IX.  Tumors  of  the  hard  and  soft  palates. 
X.  Tumors  of  the  temporal  fossa. 

The  questions  which  I  shall  constantly  keep  in  mind  are:  (1)  the  differen- 
tial diagnosis,  as  ascertained  from  the  clinical  features  of  the  case,  from  the 
gross  pathological  appearances  obsers-ed  at  the  time  when  the  exploratory  in- 
cision is  made,  and  from  the  picture  presented  in  the  frozen  section ;  (2)  the  nature 
and  extent  of  the  operation  which  should  be  undertaken  in  order  to  secure  a 
permanent  cure  with  the  least  mutilation  and  lowest  operative  mortality;  (3) 
the  recognition  of  the  fact  that  the  tumor,  in  certain  cases,  is  of  such  a  nature 
that  it  can  never  be  cured  by  operative  removal.  These  are  cases  in  which  it 
is  wise  not  to  make  any  attempt  to  excise  the  tumor,  but  simply  to  make  the 
patient  as  comfortable  as  possible  by  a  resort  to  such  measures  as  may  retard  the 
growth  of  the  disease — as,  for  example,  by  ligation  of  the  blood-supply,  by  the 
employment  of  the  x-rays,  and,  perhaps,  by  the  use  of  certain  vaccines. 

The  more  or  less  continuous  study  of  these  cases  of  tumor  of  the  jaw,  through- 
out a  period  of  sixteen  years,  has  led  me  to  adopt  the  following  conclusions: — 
(a)  The  more  malignant  tumors,  both  those  of  a  carcinomatous  and  those  of  a 
sarcomatous  nature,  have  not,  so  far,  been  cured  by  the  most  extensive  and  muti- 
lating operations;  and  the  reason  for  this  lack  of  success  is  that  the  local  in- 
filtration extends  beyond  the  limit  to  which  one  is  justified  in  carrjdng  the  proc- 
ess of  eradication,  or  else  that  metastases  already  exist.  (6)  The  benign  and 
the  less  malignant  forms  of  sarcoma,  the  benign  and  less  malignant  epithelioma, 
and  especial!}^  the  dentigerous  cysts  and  the  adamantine  epitheliomas  have  been 
permanently  cured  as  frequently  by  consers'ative  operations  as  by  more  radical 
and  mutilating  inters'entions.  It  is  only  in  this  latter  group  that  cures  may 
be  expected.     For  this  reason  it  is  specially  incumbent  upon  the  surgeon  to 
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train  himself  in  differential  diagnosis,  so  that  he  may  be  able  to  select  the  cases 
which  belong  in  this  less  malignant  group  and  consequently  to  subject  only 
those  patients  who  have  a  tumor  of  this  nature  to  a  less  mutilating  operation. 


I.  Tumors  Arising  from  the  Upper  or  the  Lower  Jaw. 

A.  Primary  Tumors  of  the  Alveolar  Border. — The  most  common  neoplasm 
in  this  part  of  the  jaw  is  a  connective-tissue  tumor  arising  from  the  tissue  be- 
neath the  mucous  membrane  and  from  the  bone.  This  tumor  is  usually  called 
"epulis,"  and  its  most  frequent  histological  picture  is  that  of  a  giant-cell  tumor. 
Among  the  lesions  which  appear  as  tumors  of  the  alveolar  border,  but  which 
are  not  genuine  new-growths,  we  must  distinguish,  first,  the  diffuse  hypertrophy 
which  is  associated  with  leukaemia  (such  tumors  are  very  rare) ;  next,  the  ossi- 
fying periostitis;  and,-  last,  the  inflammatory  new-growths.  In  these  last  cases 
partial  operation  is  sufficient. 

For  the  epulides,  the  adamantine  epitheliomata,  and  those  tumors  which 
resemble  the  so-called  mixed  tumors  of  the  parotid,  local  excision  is  sufficient. 
These  lesions,  therefore,  must  be  differentiated  from  the  primary  malignant 
epithelial  tumors  which  originate  in  the  mucous  membrane  about  the  teeth 
or  cover  the  alveolar  border  of  either  the  upper  or  the  lower  jaw,  because  for 
the  latter  lesion  there  is  demanded  a  wider  local  eradication  combined  with  an 
operative  removal  of  the  lymph  nodes  en  bloc. 

Ossifying  Periostitis  and  Exostosis. — The  term  osteosarcoma  should  be  re- 
served for  that  form  of  periosteal  sarcoma  in  which  there  is  bone  formation. 
The  osteosarcoma  belongs  to  the  group  which  may  be  called  ''mixed  sarcoma" 
and  includes  fibro-,  myxo-,  chondro-myxo-,  and  myo-sarcoma. 

The  ossifying  periosteal  sarcomata  or  the  osteosarcomata  do  not  attack 
the  alveolar  border.  They  have  been  observed  to  arise  only  from  the  body  of 
the  lower  jaw.  The  demonstration,  therefore,  of  a  bony  growth  situated  on 
the  alveolar  border  of  the  upper  or  the  lower  jaw  indicates  its  benignity. 

Ossifying  periostitis  has  been  observed  in  all  bones.  The  most  frequent 
etiological  factor  is  syphilis.  In  the  jaw  the  disease  is  looked  upon  as  more 
frequently  the  result  of  a  pyorrhoea  alveolaris.  (Turner,  Practitioner,  May, 
1903,  LXX ,  p.  695.) 

Exostoses  are  either  the  result  of  a  further  growth  in  a  congenital  tumor 
of  embryonic  origin,  or  they  represent  the  reactive  inflammation  (with  bone 
production)  secondary  to  a  single  trauma  or  to  repeated  small  traumas. 

In  the  jaw  exostoses  are  rare  lesions.  They  are  not  at  all  diflficult  to  recog- 
nize, and  one  should  not  perform  a  mutilating  operation  for  their  removal.  I 
have  observed  the  exostosis  to  appear  in  the  form  of  bilateral  growths  (one  on 
each  side  of  the  upper  jaw)  in  a  colored  male  aged  forty-two.  One  tumor  was  of 
thirteen  years'  duration,  the  other  of  five.  The  tumors  were  covered  with  perios- 
teum, next  to  which  came  a  thin  shell  of  condensed  bone,  and  then  cancellous  bono. 
(Fig.  554.)  In  a  second  case  I  removed — but  only  partially — a  bony  growth  from 
the  left  side  of  the  upper  jaw,  and  up  to  the  present  time — five  years  having 
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elapsed — there  has  been  no  recurrence.  The  patient,  a  girl  of  eighteen,  had 
obsened  the  growth  for  one  year.  This  tumor  filled  the  fossa  between  the 
prominence  of  the  antrum  and  the  teeth  and  produced  a  \'isible  bulging  of 
the  skin.  In  the  mouth  one  could  palpate,  beneath  the  normal  mucous  mem- 
brane, a  solid  bony  growth.  The  surface  was  rougher  than  that  observed  in 
a  dentigerous  cyst,  and  there  was  no  parchment  crepitation.  At  the  operation, 
after  dissecting  back  muco-periosteal  flaps  and  chiselUng  away  part  of  the  bony 
growih,  I  removed  the  periosteum  with  the  scissors,  in  the  hope  that  a  recurrence 
might  thereby  be  prevented.  In 
these  two  cases  the  teeth  were 
normal  and  at  the  operation  the 
ca\ity  of  the  antrum  was  not 
opened. 

The  ossifying  periostitis  gives 
rise  to  a  uniform  swelling  of  the 
alveolar  border,  and,  in  the  two 
cases  which  I  have  observed,  such 
a  unifonn  swelling,  associated 
with  decayed  teeth,  extended 
from  canine  to  molar,  on  one 
side  of  the  upper  jaw.  One  of 
the  patients  was  a  negro  and  the 
other  a  white  woman,  both  over 
forty;  in  one  the  sweHing  had 
existed  for  eleven  months,  in  the 
other  for  fourteen  years. 

^L  Unless  one   is  familiar  with 

^me  disease,  ossifying  periostitis 
can  be  easily  mistaken  for  an 
osteosarcoma.  WTien  the  jaw  is 
the  part  affected  diagnosis  is 
aided  by  the  fact  that  the  ossi- 
fying sarcoma  involves  the  body 
of  the  bone,  while  the  ossifying 
periostitis  is  confined  to  the  al- 
veolar border.  In  both  diseases  a  certain  amount  of  cellular  connective  tissue 
lies  between  the  spicules  of  bone.  In  the  ossifjing  periostitis  this  is  ordinary- 
young,  inflammatory  tissue:  in  the  sarcoma  it  exists  in  the  form  of  a  fibro- 
spindle-cell  neoplasm.  The  differential  diagnosis  is  important,  because  in  the  sar- 
coma radical  excision  is  demanded,  while  in  the  ossifying  periostitis  this  is  un- 
necessar}'.  This  disease  has  been  described  and  pictured  by  Turner.  {Op.  cit.) 
Diffuse  Hypertrophy  of  the  Alveolar  Border  in  Leukcemia. — In  the  patient 
(a  boy  of  seventeen,  who  was  referred  to  me  by  Mitchell,  of  Washington, 
D.  C),  whose  gums  are  shown  in  Fig.  555,  the  symptoms  of  the  disease 
had  existed  for  about  six  months.  It  is  interesting  to  note  in  this  case  how 
VOL.  VI. — 52 


Fig.  551.— Pathol.  Xo.  1899.  Johns  Hopkins  Hospital, 
Halsted's  Clinic.  Osteoma  of  Upper  Jaw.  Photograph 
of  alcohol  specimen.  .4,  Skin  adherent  to  tumor;  B,  sec- 
tion through  tumor  showing  condensed  cancellous  bone. 
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deeply  the  teeth  are  buried  in  the  swollen  gums.  The  microscopic  picture 
of  a  section  of  this  swollen  tissue  shows  that  beneath  the  epidermis  of  the  gum 
(Fig.  556)  there  is  a  diffuse  growth  of  lymphoid  tissue  which  resembles,  at  first 
sight,  lymphosarcoma.  The  examination  of  the  patient's  blood  showed  acute 
leuksemia,  of  the  small-lymphocyte-cell  type.  This  possibility  must  be  borne 
in  mind  in  the  differential  diagnosis  of  lesions  of  the  alveolar  border  of  the  jaw. 
Epulis. — Epulis  is  a  connective-tissue  tumor  arising  from  the  mesoblastic 
tissue  between  the  epidermis  and  the  bone  of  the  alveolar  border  of  the  jaw,  or 

from  the  connective  tissue  sur- 
rounding the  tooth  in  its  socket. 
It  is  of  the  utmost  import- 
ance to  differentiate  the  epulidcs 
from  the  malignant  epithelial 
tr.mors  of  the  gum.  In  the  case 
of  an  epulis,  as  has  been  stated 
before,  local  excision  is  suffi- 
cient, and  this  local  excision 
need  not  be  very  radical. 

Epulis  can  be  differentiated 
from  the  more  malignant  sar- 
coma of  the  jaw"  by  means  of  the 
difference  in  the  positions  of  the 
two  tumors;  the  epulis,  like 
the  ossifying  periostitis,  being 
strictly  confined  to  the  alveolar 
border. 

An  epulis  is  a  border-line 
tumor;  it  lies  midway  between 
inflammation,  on  the  one  hand, 
and  a  neoplasm,  on  the  other. 
AVhen  looked  upon  as  a  neoplasm, 
it  is  still  a  bord(>r-line  lesion  be- 
tween the  benign  and  the  malig- 
nant connective-tissue  tumoi's. 
It  is  frequently  called  a  sarcoma. 
I  have  never  known  a  true 
epulis  to  give  rise  to  metastases.  Epulis  may  recur,  in  thc^  same  manner  as  a 
keloid  does  or  as  adenoids  do,  but  I  am  of  the  opinion  that  the  recurrence*  of 
an  epulis  differs  from  that  of  a  keloid;  it  is  due  to  incomi)l(>te  removal. 

Epulis  is  a  curable  tumor.  Among  a  total  of  about  forty  cases  I  have  never 
observed  a  death.  All  the  patients  subjected  to  operation,  including  tlu>  cases 
of  recurrence,  have  remained  well.  I  wish  to  emphasize  this  observation,  be- 
cause it  justifies  the  surgeon  in  attempting  the  removal  of  the  epulis  in  children 
and  younger  individuals  by  a  very  conservative  operation,  one  in  which  the 
effort  is  made  to  save  the  teeth  if  they  arc  present.     If  the  (epulis  occupies  the 


Fig.  555.— Patliol.  No.  9^34,  Autlior's  ("aso.  Diffuse 
Hypertrophy  of  Alveolar  liorder  of  Upper  and  Lower  Jaws 
due  to  Acute  Leuk:rmia.      (Sketch  by  Miss  Hayes.) 
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position  of  extracted  or  decayed  teeth,  it  should  be  removed  with  a  zone  of 
healthy  mucous  membrane  and  with  enough  of  the  bony  alveolar  border  of 
the  jaw  to  include  the  entire  bony  tooth  socket.  This  is  nccessarv'  because  it 
has  been  fairly  demonstrated  that,  even  if  the  epulis  does  not  arise  from  the  tooth 

ket,  it  rapidly  grows  down  and  into  it. 

In  rare  cases  the  epulis  is  a  congenital  tumor.  The  age  at  which  it  usually 
makes  its  fii"st  appearance  varies  from  eight  to  sixty  years.  It  occurs  most  fre- 
quently between  the  ages  of  twenty  and  thirty.     The  jaw  may  harbor  an  epulis 


Fig.  5.56. — Pathol.   Xo.  9434,  Autlior's  Case.     Photomicrograph  (by  Scliapiro)  of  Section  of  Tissue  Re- 
moved in  Case  Shown  in  Fig.  555.       A,  Epidermis;  B,  small  Ijrmphoid  cells  in  subepidermal  tissue. 


for  a  period  of  several  yeai*s.  The  tumors  of  this  character  which  persist  for  over 
ten  veal's  are  usually  fibromas  or  angiofibromas,  but  those  which  belong  to  the 
giant-cell  variety,  and  which  are  noticeably  vascular,  have  been  known  to  remain 
for  a  period  of  four  years  without  destroying  the  bone. 

Males  and  females  are  about  equally  attacked ;  but  the  epulis — unlike  what 
happens  in  all  other  kinds  of  jaw  tumors — is  less  frequently  observ'cd  in  the 
colored  race.  (Less  than  ten  percent  of  these  cases  occur  among  negroes.)  In 
many  instances  the  epulis  arises  in  the  region  of  a  decayed  tooth  or  an  old  root, 
or  it  develops  after  the  extraction  of  a  tooth.     But  this  does  not  always  happen. 
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The  epulis  may  arise  from  the  gum  surrounding  perfectly  normal  teeth,  and 
when  this  is  the  case  it  will  generally  be  found  that  the  tumor  is  a  fibroma 
or  an  angiofibroma.  The  giant-cell  sarcoma,  on  the  other  hand,  more  often 
develops  from  the  region  of  a  decayed  tooth. 

Upon  its  first  appearance  the  epulis  is  looked  upon  by  its  host  as  a  gum 
boil,  and  now  and  then  it  is  incised  by  a  physician  in  the  belief  that  it  is  of  this 
nature.  The  tumor,  however,  differs  from  the  infection  (the  gum  boil)  in  one 
respect :  it  is  not  accompanied  by  pain  and  tenderness.  A\Tiether  the  teeth  are 
present  or  absent,  diseased  or  healthy,  the  swelling  as  a  rule  begins  at  the  inside 
of  the  gum,  grows  down,  then  across,  and  involves  the  other  side.  The  growth 
on  the  outer  side  is  never  as  extensive  as  on  the  inner  side.  If  the  teeth  are 
present,  the  growth  may  surround  one  or  more  of  them.     The  epulis  never 


Fig.  557. 


Fig.  558. 


Fig.  557. — Pathol.  No.  8324.     Author's  Case.     Recurrent  Epulis  (Angiofibroma)  in  a  Boy  of  Ten. 

Fig.  558. — The  Same  Case  as  that  Shown  in  Fig.  557.  The  picture  represents  a  second  recurrence. 
No  teeth  were  extracted.  (The  disease  has  now  remained  cured  for  three  years,  after  the  use  of  t lie 
Paquelin  cautery.) 

involves  the  body  of  the  upper  or  the  lower  jaw.  When  the  body  is  involved 
it  may  always  be  assumed  that  the  tumor  is  of  a  more  malignant  character — 
a  sarcoma; — and  then  an  extensive  local  resection  is  the  only  proper  treatment 
to  adopt.  At  what  period  an  epulis  may  change  its  original  nature  and  become 
converted  into  a  malignant  periosteal  or  medullary  sarcoma  of  the  jaw,  I  am 
not  prepared  to  say;  but  when  it  is  found  that  the  body  of  the  jaw  is  the 
seat  of  a  tumor  which  looks  somewhat  like  an  epulis,  one  may  assume  at  once_ 
that  this  tumor  is  not  an  epulis. 

I  have  never  known  an  epulis  in  either  jaw  to  bo  situated  beyond  (poster 
orly  to)  the  last  molar  tooth. 

At  first  the  epulis  is  covered  with  mucous  membrane,  except  in  those 
in  which  the  tumor  arises  from  the  region  surrounding  a  decayed  tooth  or  fror 
the  excavation  left  by  the  extraction  of  a  tooth.     In  such  instances  then*  is 
small  defect  corresponding  to  the  tooth  cavity. 
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The  epidermis  covering  the  epulis  may  be  destroyed  and  an  ulcer  may  form. 
If  the  tumor  is  a  fibroma  such  ulceration  is  of  less  frequent  occurrence  and  it 
is  associated  with  very  little  hemorrhage.     In  the  fibro-angiomatous  epulides 
hemorrhage  may  be  profuse; 
in  the  giant-cell  tumor,  when 
ulceration    takes    place,   the 
hemorrhage    is     slight,    but 
quite  continuous. 

In  Fig.  557  is  shown  a 
fibro-angiomatous  epulis  in  a 
boy  of  ten,  not  associated 
with  decayed  teeth.  At  the 
operation  one  incisor 
was  extracted  with  the  tu- 
mor. The  recurrence  is 
shown  in  Fig.  557 ;  the  tumor 
ot  only  involves  the  defects, 
but  surrounds  the  canine.  I 
removed  this  timior  with  the 
knife  and  did  not  use  the 
Paquelin  cauter\'.  It  re- 
curred subsequently.  (Fig. 
■3.38.)  This  new  recurrence 
was  treated  with  the  Paque- 


H^rst 


Fig.  559.— Pathol.  Xo.  9124.  Author'.*  Ca.-=e.  Giant-cell 
Epulis  of  Right  Lower  Jaw;  painless  growth  three  years  in 
white  male  aged  fifty.  The  last  two  molars  have  been  lost, 
after  the  appearance  of  the  tumor. 


cautery  with  a  favorable  result  up  to  date — three  years  after  operation. 
is  and  other  observations  of  my  own  indicate  that  the  instmment  of  choice 

in  the  conservative  removal  of  epulides  is 
the  Paquelin  cautery.  This  case  also  de- 
monstrates that  a  tooth  may  be  saved. 
Figs.  559,  ;560,  561  illustrate  the  gross 
and  microscopic  appearances  of  a  giant- 
cell  epulis :  Fig.  563  shows  those  of  a 
fibromatous  epulis. 

The  other  tumors  of  the  alveolar 
border  (adamantine  epithelioma,  benign 
and  malignant  epithelial  tumors,  and 
mixed  tumors)  will  be  discussed  farther 
on  in  this  article. 
^^^^^^^^^^^fs^^^sm^^B^m  B.  Periosteal  Tumors  of  the  Body  of 

l^FiG.  o60.-Fresh  Specimen  Showing  Section      the  JaW.— ThcSC  tUmOl-S  differ  frOm  the 

Kid  Surface  of  Tumor  illustrated  in  Fig.  559—    pHmarv  tumors  of  the  alvcolar  border  in 

^■pant-cell  epulis. 

H  one  respect,  \iz.,  the  body  of  the  jaw, 

^^fcpper  or  lower,  is  involved  alone,  or  in  addition  to  the  alveolar  border.     The 
IHbesifjing  jDeriostitis  which  possibly  may  accompany  an  osteomyehtis  of  the  jaw, 
should  be  considered  as  having  very  much  the  same  significance  as  an  involucrum 
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about  a  sequestrum.     The  clinical  and  pathological  picture  presented  by  such 
a  periostitis  will  be  considered  when  I  come  to  discuss  the  subject  of  osteomye- 


FiQ.  561. 


FiOH.  561  and  562.— Pathol.  No.  9124. 
Giant-cell  Epuli.s  Shown  in  Figs.  559  and  560. 
which  the  details  are  more  highly  magnified. 


Fia.  .562. 

Author's  Case.     Pliotomicrographs    (by   Schapiro)  of 
Fig.  561  represents  a  low-power  view,  Fig.  502  one  in 
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litis  of  the  jaw.     It  possesses  such  distinctive  features  that  it  should  never,  as 
it  seems  to  me,  be  mistaken  for  a  new-growth. 

Periosteal  tumoi-s.  considered  from  a  pathological  standpoint,  irrespective 
of  the  particular  l3one  from  which  they  arise,  may  be  di\'ided  into  three  great 
groups.  These  groups  are:  the  mixed  sarcoma,  the  simple  cellular  sarcoma, 
and  the  angiosarcoma.  The  fii"st 
group  —  the  mixed  sarcoma — con- 
sists of  cellular  tumors,  in  which, 
in  addition  to  the  cellular  part 
(undifferentiated  spindle  and  round 
cells),  bone,  cartilage,  and  fibrous 
ti.ssue  or  myxomatous  tissue,  are 
formed.  I  wish  to  emphasize  this 
group  because  the  tumore  which  it 
comprises  are,  like  the  giant-cell 
sarcoma,  relatively  less  malignant 
than  the  cellular  sarcomata  and 
the  angiosarcomata.  They  can  l)e 
cured  by  a  fairly  restricted  local 
operation.  The  mutilation  neces- 
sitated by  the  operative  interven- 
tion is  therefore  governed  by  the 
extent  of  the  tumor's  local  growth 
and  not  by  its  malignancy.  Fur- 
thermore, the  tumoi-s  belonging  to 
this  group  are  of  rather  frequent 

urrence  (as  jx'riosteal  tumors  of 
the  jaw  or  as  tumoi-s  which  origi- 
nate in  the  antrum  and  then  extend 
to  other  parts  of  the  jaw),  and  they  represent  the  only  forms  of  sarcoma  of  the 
jaw  (aside  from  the  epulides)  which  are  curable. 

The  simple  cellular  sarcoma  which  represents  various  combinations  of  spindle 
and  round  cells,  and  the  angiosarcoma,  either  perithelial  or  endothelial,  are  the 
most  malignant  forms  of  sarcoma.  Up  to  the  present  time  I  have  never  observed, 
nor  have  I  seen  recorded  in  the  literature,  any  example  of  a  positive  cure  of  a 
sarcoma  of  either  the  upper  or  the  lower  jaw  which  belonged  in  this  group  of 
the  more  malignant  sarcomata,  and  that,  too,  notwithstanding  the  fact  that  in 
a  number  of  instances  the  most  radical  mutilating  extirpation  had  been 
carried  out.  These  facts,  based  upon  a  veiy  large  experience,  govern  the 
operative  procedures  which  I  will  discuss  later  for  all  malignant  tumors  of 
the  jaw. 

So  far  as  the  jaws  are  concerned,  the  only  instances  of  periosteal  sarcoma 
which  I  have  observed  involved  the  lower  jaw.  In  the  upper  jaw  tumoi-s  of 
similar  pathology  have  been  observ'ed  only  in  the  antrum.  Of  the  periosteal 
sarcomas  of  the  lower  jaw  fifty  per  cent  (five  eases)  were  of  the  less  malignant 


tnir 
the 


Fig.  563.— Pathol.  Xo.  7816.  .Author'.^  Case. 
Epulis:  CEcleniatous  Fibroma.  PliotoT:raph  (by 
Scliapiro)   of  fresh  specimen.       (X  2  diameters.) 
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type,  and  all  of  these  patients  have  remained  well  except  one,  in  whom  death 
was  due  to  operative  interference. 

One  is  justified,  therefore,  in  performing  a  somewhat  restricted  operation 
for  the  periosteal  osteo-,  fibro-,  and  myxo-sarcomata. 

Periosteal  Osteosarcoma.  —  In  periosteal  os- 
teosarcoma there  is  a  uniform  swelling  of  the 
body  of  the  lower  jaw  from  angle  to  symphy- 
sis. (Fig.  564.)  On  palpation,  although  the 
tumor  feels  hard,  it  does  not  convey  the  smooth, 
tense  sensation  of  a  shell  of  bone,  nor  the  ping- 
pong  crepitation  of  a  dentigerous  cyst.  It  is  a 
rough,  irregular  swelling  which,  when  palpated, 
feels  somewhat  like  that  produced  by  an  ossi- 
fying periostitis.  In  the  two  cases  which  I 
have  observed,  the  alveolar  border  has  been 
free.  One  or  two  teeth  were  absent,  and  at 
the  spots  which  they  once  occupied  there  were 
slight  ulcerations.  The  new-growth  (Fig.  565) 
consists  of  new  bone  formation,  which  extends 
between  the  shaft  and  the  thickened  perios- 
teum. Between  the  new  bone  formation  and 
the  shaft  of  the  jaw  there  is  cellular  tissue,  and 
this  tissue  appears  to  have  forced  its  way  into 
the  shaft.  The  architectural  features  of  the 
newly  formed  bone  and  of  that  i)art  of  the 
original  bone  which  had  been  destroyed  are  well 
illustrated  in  the  x-ray  picture  of  the  specimen.  (Fig.  566.)  In  all  the  cases  of 
periosteal  osteosarcoma  which  I  have  observed,  the  cellular  tissue  between  the 
newly  formed  bone  and  the  original  bone  has  presented  the  appearance  of  the  tis- 
sues which  compose  the  less  malignant  spindle-cell  fibrosarcoma  or  the  fibro- 


FiG.  564.— Pathol.  No.  745,  Johns 
Hopkins  Hospital,  HaLsted's  Clinic. 
Periosteal  Osteosarcoma  of  Right 
Lower  Jaw.  Colored  girl,  aged  twenty- 
four  years.  Pain  three  years ;  swelling 
of  jaw  three  and  one-half  months. 
Resection ;  patient  has  remained  cured 
eleven  j'ears. 


Fig.  ."ies. — Pathol.  No.  2138,  Johns  Hopkin.s  Hospital,  Halsted's  Clinic.  Periosteal  Osteosar- 
coma. Photograph  of  section  through  gross  specimen.  Colored  girl,  aged  thirteen.  Tumor  nine  weeks ; 
resection;  patient  has  remained  cured  eleven  years.  ^ ,  Body  of  jaw ;  B,  ossifjnng  zone  of  sarconiii; 
C,  cellular  zone  of  sarcoma;  I),  capsule  of  thickened  periosteum. 
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myxosarcoma;  and  the  patients  affected  with  periosteal  osteosarcoma  (of 
some  other  bone  than  the  jaw)  who  have  come  under  my  observation  have 
also  remained  well  after  removal  of  the  tumor. 

Periosteal  Fibrosarcoma  or  Fibromyxosarcoma. — Tumors  of  these  species  are 
observed  on  the  jaw  about  as  frequentl}^  as  is  the  osteosarcoma;   but  it  is  an 


Fig.  536. — A-ra.\-  Photograph  of  the  Specimen  Shown  in  Fig.  .56.5.     (Johns  Hopkins  HospitaL) 


Fig.  567.— Pathol.  No.  3938,  Jolms  Hopkins  Hospital.  Halsted's  Clinic.  Periosteal  Fibromj-xo- 
sarcoma.  Photograph  of  section  through  grass  specimen.  Colored  girl,  agecl  eighteen;  tumor  one 
year.  Resection:  patient  remained  curetl  nine  years.  .4,  Jaw;  B,  tumor.  Note  that  the  tumor  could 
have  been  removed  without  removing  the  jaw. 

interesting  fact  that  they  are  rarely  observed  on  other  bones.  WTien  the  lower 
jaw  is  the  seat  of  the  tumor  the  appearances  presented  are  somewhat  different 
from  those  presented  by  an  osteosarcoma  in  the  same  locahty.  (Fig.  567.) 
For  example,  it  is  less  apt  to  surround  the  entire  body  of  the  jaw.  Histologically, 
it  is  much  more  cellular  than  the  fibrous  epulis.     It  involves  the  alveolar  border 
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in  addition  to  the  body,  and  the  teeth  are  loosened  and  fall  out  (an  occurrence 
which  does  not  appear  to  take  place  in  the  periosteal  osteosarcoma).;  but  there 
may  be  no  ulceration. 

Periosteal  Spindle-Cell-and-Round-Cell  Sarcoma. — In  a  large  experience  with 
these  cellular  neoplasms  I  have  been  impressed  with  the  rapidity  of  their  growth 
and  with  their  malignancy.  The  chief  characteristic  of  their  malignancy  is 
the  early  formation  of  metastases.  But  when  one  of  these  tumors  involves 
the  lower  jaw  in  the  form  of  a  periosteal  growth,  it  is  usually  seated  at  the  angle 
and  extends  up  over  the .  ramus,  while  the  less  malignant  osteosarcoma  and 
fibrosarcoma  attack  the  body  of  the  jaw.  On  account  of  these  anatomical 
relations  the  spindle-cell-and-round-cell  periosteal  sarcoma  of  the  lower  jaw 
rapidly  becomes  inoperable. 

The  age  of  the  patients  has  varied  from  twenty-five  to  forty-nine,  while  all 
of  the  less  malignant  forms  of  periosteal  sarcoma,  with  one  exception,  were 


Fig.  568. — Pathol.  No.  8649.  Patient  of  Fisher  I'nion  Protostaiit  ilosjiital.  Periosteal 
Round-cell  Sarcoma  of  Lower  Jaw.  White  male,  aged  forty-nine.  Symptoms  of  onset:  loose  teeth 
eleven  months;  two  weeks  later,  swelling.  Extractior.  of  teeth  relieved  neither  swelling  nor  pain; 
exploratory  incision  by  dentist  was  followed  by  more  rapid  growth.  The  very  cellulur  new-growth  .sur- 
rounds the  body  and  ramus  of  the  jaw.      Rapid  local  recurrence  and  death. 

observed  in  individuals  younger  than  twenty-five.  These  tumors  grow  more 
rapidly  than  the  osteosarcoma  and  the  fibrosarcoma,  and,  if  ulceration  and 
loosening  of  the  teeth  have  not  already  taken  place,  they  quickly  follow  the 
appearance  of  the  growth. 

Whether  it  be  possible,  or  not,  t(j  cure  these  very  malignant  tumors  by 
operative  interference  of  a  radical  nature  before  infiltration  has  extended  too 
far,  I  have  no  evidence  to  offer. 

A  swelling  of  the  alveolar  border  or  the  body  of  the  lower  jaw  should  Ix; 
investigated  at  once.  This  investigation  should  be  made  in  an  operating-room, 
so  that  the  surgeon  may  have  within  i-each  all  the  facilities  required  for  pro- 
ceeding with  whatever  operation  he  may  deem  necessary.  Dentists,  who  un- 
doubtedly see  many  of  these  cases  first,— as  shown  by  my  own  records  and  by 
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the  published  reports. — should  not  explore  these  swellings,  but  should  seek  a 
consultation  with  a  surgeon.  When  an  exploratory  incision  is  made  there  should 
be  no  difficulty  in  distinguishing  the  less  malignant  periosteal  sarcoma  (which 
is  either  ossifying,  fibrous,  or  myxomatous)  from  the  cellular,  succulent,  friable 
spindle-cell-and-round-cell  sarcoma.  In  the  case  of  the"  former  (the  less  ma- 
lignant tumor)  the  operation,  although  it  should  be  complete,  need  not  extend 
verj'  far  beyond  the  Imiits  of  the  capsule  of  the  new-growth:   but.  in  that  of 


( 

'   ^Rp 
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Fig.  569.— Pathol.  No.  3034.   John.s   Hopkins   Hospital.   Halsted's  Oinic.     Medullarj-  Giant-cell 
ircoma  Arising  in  SjTnphysLs  of  Lower  Jaw.     Photograph  of  gross  sjjecimen.     White  female,  aged 
twenty-one  years.     Tumor  ten  montlis:  patient  has  remained  cured  nine  years. 

the  more  malignant  sarcoma,  a  wider  berth  should  be  given.  At  the  same  time, 
even  in  this  tumor  the  local  resection  need  not  be  as  radical  as  in  carcinoma, 
because,  in  the  case  of  the  spindle-cell-and-round-cell  sarcoma  and  the  angiosar- 
coma the  fataUty  is  due  to  metastasis  rather  than  to  extensive  local  infiltration. 

Fig.  568  is  a  sketch  of  the  very  malignant  round-cell  sarcoma  in  which  earlier 
^tervention  was  distincth*  indicated.  The  dentist  should  not  have  extracted 
the  teeth  nor  have  made  the  exploratory-  incision.  Loosening  of  teeth  followed 
by  swelling  of  the  alveolar  border  of  the  body  of  the  jaw.  means,  with  few  ex- 
ceptions, tumor  formation,  but  not  necessarilj^  a  malignant  tumor.  Although 
the  most  frequent  symptom  of  onset  in  the  ver\'  malignant  periosteal  sarcoma, 
ytt  it  may  Iv  the  fiist  sign  of  a  benign  dental-root  cyst. 

C.  Medullary  Tumors  of  the  Body  of  the  Lower  Jaw.— The  swelHngs, 
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which,  in  most  instances,  represent  the  beginnings  of  a  medullary  tumor  of  the 
lower  jaw,  originate  from  dental  residues,  dental-root  cysts,  the  dentigerous 
cysts,  and  the  solid  and  cystic  adamantine  epitheliomata  (lesions  which  will 
be  discussed  farther  on  under  a  separate  heading). 

Giant-Cell  Sarcoma. — I  have  observed  the  giant-cell  sarcoma  of  the  lower 
jaw  (Plate  XXXVII,  Figs.  1,  2,  and  3)  three  times.  In  each  instance  it 
presented  the  appearance  of  a  medullary  growth.  The  three  patients  who 
were  thus  affected  have  remained  well  now  for  periods  varying  from  three  to 


Fig.  570. — Pathol.  No.  7614,  Johns  Hopkins  Hospital,  Halsted's  Clinic.  Medullary  Giant-cell  Sar- 
coma of  Lower  Jaw.  Photograph  of  gross  specimen,  showing  tumor  surrounding  non-erupted  tooth. 
White  male,  aged  ten  years ;  tumor  three  months.     Resection ;  patient  remained  cured  three  years. 


ten  years,  and  I  am  quite  confident  that  an  equally  successful  result  would  have 
been  obtained  had  a  less  radical  operation  been  performed.  Fig.  569  shows  the 
specimen  removed  from  one  of  the  cases  just  mentioned.  The  tumor,  in 
this  instance,  was  distinctly  circumscribed  by  a  fibrous  or  bony  capsule.  If 
an  exploratory  incision  had  been  made  (in  the  case  of  the  patient  from  whom  the 
tumor  shown  in  Fig.  509  was  removed),  there  would  have  been  no  difficulty 
in  establishing  the  diagnosis  of  a  giant-cell  sarcoma.  This  tumor  has  a  peculiar 
color  and  consistency  in  its  fresh  state.  (Plate  XXXVII,  Figs.  1,  2,  3.)  A 
section  made  from  a  rapidly  frozen  portion  of  the  tumor  will  reveal  the  presence 
of  a  large  number  of  giant  cells.  (See  Figs.  561  antl  562.)  The  starting-point  of 
the  tumor  was  the  medullaiy  cavity  of  the  symphysis,  and  in  its  further  gi-owth 
it  bulged  toward  the  tongue,  ultimately  filling  the  space  between  the  tongue 
and  the  lower  jaw.  I  have  cured  a  tumor  of  this  character  by  the  sim])l(^  oi)era- 
tion  of  curetting.  It  filled  the  entire  upper  third  of  the  medullary  cavity  of  the 
tibia.     {Johns  Hopkins  Hosp.  Bull.,  Vol.  XIV.,  May,  1903,  p.  134.) 


EXPLANATION  OF  PLATE  XXXVII. 


Figs.  1,  2,  3. — Medullary  Giant-Cell  Sarcoma  of  the  Lower  Jaw.  White  male,  aged  ten  years; 
tumor  three  month.s;  swelling  of  symphysis,  and  to  the  right  involving  the  floor  of  the  mouth  toward 
the  tongue.     (Pathol.  No.  7614,  Johns  Hopkins  Hospital.) 

Fig.   1. — Upper:  the  piece  resected ;  lower:  the  gross  appearance  of  a  section  through  the  tumor. 

Figs.  2  and  3. — Sections  through  Symphysis,  showing  bony  capsule  and  non-erupted  tooth  buried 
in  tumor  tissue.     Curetting  would  have  been  sufficient  for  this  tumor.     (See  also  Fig.  570  in  the  text.) 

Fig.  4. — Nasopharyngeal  Fibrospindle-Cell  Fibrosarcoma.  Surface  view  and  sections  through 
tumor.  White  boy,  aged  twelve  years ;  symptoms  .seven  months.  For  clinical  appearance  see  Fig.  606 
in  the  text.     (Pathol.  No.  7443,  Johns  Hopkins  Hospital.) 

Fig.  5. — Metastatic  Carcinomatous  Lymph  Node.  Originated  from  a  carcinoma  of  the  upper  jaw 
which  began  as  a  nasal  polypus.  White  male,  aged  forty-two  years;  symptoms  of  nasal  obstruction 
with  hemorrhage  eleven  months.  There  had  been  three  operations  for  nasal  polypi ;  swelling  of  antriuii 
five  months.  Inoperable.  Duration  of  disease  fourteen  months.  (Pathol.  No.  5964,  Johns  Hopkins 
Hospital.) 

Fig.  6. — Adamantine  Epithelioma  of  Alveolar  Border  of  Lower  Jaw.  For  further  details  see  legend 
of  Fig.  587,  on  page  841. 

Fig.  7. — Gross  Appearance  of  a  Medullary  Carcinoma  of  the  Upper  Jaw,  primary  in  antrum. 
White  female,  aged  sixty-two  years ;  symptoms  four  months ;  almost  complete  absorption  of  bony  cap- 
sule.— Considered  inoperable.  Death  .seven  months  later.  Total'duration  of  disease  eleven  months. 
The  diagnosis  of  cellular  carcinoma  was  made  from  the  piece  shown  in  the  illustration.  (Pathol.  No, 
6229,  Johns  Hopkins  Hospital.) 
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Fig.  5 


Fig.  4 


Fig.  6 


Fig.  7 


Carcinoma  and  Sarcoma  of  the  Jaws  and  Neighboring  Parts. 

(Bloodgood.) 
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Fig.  570  is  of  interest,  because  the  giant-cell  growi;h  expanding  the  lower 
jaw  to  the  right  of  the  symphysis  surrounds  a  non-erupted  tooth.  In  this  case 
the  relative  benignity  of  the  neoplasm  could  have  been  recognized  at  an  ex- 
ploratory incision. 

Figs.  571  and  572  are  introduced  here  to  demonstrate  that  the  giant-cell 
sarcoma  maj^  arise  from  the  body  of  the  jaw,  at  some  distance  from  the  sym- 


FiG.   571. 


Fig.  572. 
FiG.s.  571    and  572. — Pathol.   No.  5227.      Patient  of  Dr.  Lund  of  Boston.      Giant-cell  .Sarcoma 
[ivolving  Body  of  Lower  Jaw.      Patient  has  remained  cured   three  years  since  operation.     Fig.  571 
[>ws  a  side  view  of  the  Jaw:  Fig.  572,  a  view  from  above. 

physis.  The  evidence  which  has  accumulated  up  to  this  time  with  regard  to 
giant-cell  .sarcomas  should  justify  one  in  doing  a  verj'  much  less  radical  opera- 
tion than  was  done  in  the  case  here  referred  to. 

Blauel.  in  discussing  central  fibromata  of  the  jaw,  mentions  the  possibility 
also  of  giant-cell  sarcomas.*  Both  are  rare  tumors.  The  case  illustrated  by 
Blauel  and  called  by  him  a  central  fibroma,  corresponds  to  the  one  illustrated 

I  here  in  Fig.  567.  I  am  of  the  opinion  that  both  are  periosteal  fibrosarcomas. 
■  *Beitraege  z.  klin.  Chir..  1903,  vol.  xxxvii.,  p.  306. 
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II.   Antrum  Tumors. 

As  the  antrum  is  lined  by  mucous  membrane  we  may  have,  originating  in 
this  cavity,  besides  all  possible  benign  and  malignant  conjiective-tissue  tumors, 
also  epithelial  tumors. 

I  have  never  observed  in  the  antrum,  nor  have  I  seen  recorded  in  the  litera- 
ture, any  examples  of  ossifying  periostitis  or  of  exostosis,  nor  have  any  cases  of 
the  so-called  mixed  tumors  of  the  parotid  been  observed  to  originate  in  the 
antrum.  With  these  exceptions  the  possible  tumors  already  described  as  origi- 
nating from  the  alveolar  border  or  the  periosteum  of  the  jaw,  or  from  the  medul- 
lary cavity  of  the  lower  jaw,  have  been 
^^^^t^^^  ■    ,     observed  in  the  maxillary  sinus. 

^^^^^^^^^^^  The  statements  made  on  a  previous  page 

^■P^^^^^^^^^^  about  the  relative  degree  of  malignancy  of 

^W  ^^^^k         ^^^'^  different  new-growths    apply   here,  and 

m.,;  .  ,      l^^^B         so    also  do  the  principles  there  formulated 

^^^K  ^^»         with  reference  to  the  question  of  operating. 

^^»  ^P  Of  the  sixteen  cases  of  primary  connec- 

Jl  tive-tissue   antrum   tumors   observed,  seven 

belong  to  the  less  malignant  grou}).     One  of 


these  was  a  giant-cell  sarcoma :  the  remaining 
six  were  fibrosarcomas  or  fibromyxosarco- 
mas.  In  all  of  these  cases,  the  patients, 
with  a  single  exception  (death  from  shock), 
have  remained  well  since  operation. 

A,  B,  and  C. — Dentigerous  Cyst;  Fibro- 
sarcoma and  Fibromjrxosarcoma;  and  Giant- 
Cell  Sarcoma.  —  In  the  beginning  of  their 
growth  these  different  kinds  of  tumors  have  the 
same  clinical  symptoms  as  the  very  malignant 
spindle-cell-and-round-cell  sarcomata  and  the 
carcinomata  have.  I  wish  to  lay  special 
stress  upon  the  fact  that,  in  the  onset,  every 
tumor  arising  in  the  antrum  produces  bulging 
and,  as  a  rule,  is  associated  with  pain.  The  bulging  is  first  observed  in  the  che(>k 
(Fig.  573)  and  then  later  in  the  palate.  Exophthalmos  is  a  late  sym[)tom, 
but  it  does  not  belong  exclusively  to  tumors  of  the  present  group.  I  have 
observed  it,  for  example,  in  a  case  of  relatively  benign  fibromyxosarcoma,  in  one 
of  a  very  malignant  spindlo-cell-and-round-cell  sarcoma,  and  in  one  of  a  carci- 
noma. Exophthalmos,  therefore,  although  suggestive  of  the  more  malignant 
tumors,  is  not  a  sufficiently  trustworthy  symptom  to  be  depended  upon. 
Unless  a  blood-te.st  can  be  obtained,  or  unless  an  exi)loratory  incision  be  made, 
will  not  do,  in  the  early  stage  of  the  swelling,  to  risk  a  diagnosis. 

The  age  of  onset,  in  the  cases  of  fibromyxosarcoma,  has  been  fountl  to  vary 
from  three  to  seventy-three  years;   and  in  those  of  the  spindle-cell-and-round- 


FiG.  573.— Pathol.  No.  6869,  Johns 
Hopkins  Hospital,  Halsted's  Clinic.  Fi- 
broniyxo-sarcoma  of  Antrum.  Colored 
girl,  aged  seventeen  years;  tumor  nineteen 
months.  Preservation  of  shell  of  bone 
with  ping-pong  crepitation  suggested  den- 
tigerous cyst.  The  long  duration  and 
absence  of  infiltration  beyond  bone  cap- 
sule afforded  evidence  against  a  malig- 
nant tumor.  Resection ;  patient  has  re- 
mained cured  for  three  years.  (See  Plate 
XXXVIII,  Fig.  1,  a,b,  c,  for  tumor  re- 
moved.) 
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cell  variety  of  sarcoma,  from  sixteen  to  sixty-two  yeare.     In  practically  all  the 
cases  of  carcinoma  the  patients  were  over  forty  years  of  age. 

In  the  case  of  a  fibromyxosarcoma  the  tumor  increases  rather  slowly  in  size, 
and  when  it  is  encapsulated  it  carries  with  it,  as  it  expands,  a  thin  shell  of  bone. 
Consequently  it  is  not  possible  to  differentiate  this  tumor  from  a  dentigerous 
cyst,  except  when  an  exploratory  incision  is  made.  In  the  more  malignant 
spindle-cell-and-round-cell  sarcoma  and  in  the  carcinoma  the  growing  tumor 
more  quickly  absorbs  the  shell  of  bone  and  infiltrates  both  the  soft  palate  and  the 
tissues  of  the  cheek.  When  this  infiltration  is  observed,  one  can  feel  confident 
that  he  is  dealing  with  one  of  the  more  malignant  forms  of  tumor  and  that  an 
operation  is  not  advisable.  At  the  exploratoiy  incision,  best  made  through 
the  cheek,  one  will  be  able  to  recognize  the  true  nature  of  the  different  tumoi-s 


Fig.  574. — Pathol.  No.  1001,  Johns  Hopkin.s  Hospital.  Author's  Case.  Encapsulate<l  FibrospiiK lie- 
cell  Sarcoma  of  .\ntrum.  Photograph  of  alcohol  specimen.  This  tumor  could  liave  been  completely 
removed  without  including  the  bone  shown  at -4.  White  male,  aged  twenty-five  years.  Tumor  ten 
months;  excision  of  upper  jaw:  patient  has  remained  cured  fotu-teen  years.  T,  Tumor;  J.,  ant  nun 
with  alveolar  border  of  jaw;   M ,  molar  tooth. 

and  to  act  in  accordance  with  this  knowledge.  Thus,  for  example,  the  removal 
of  a  piece  of  the  shell  of  bone  reveals  the  presence  of  a  dentigerous  cyst — a  lesion 
which  requires  drainage  onlJ^  If  a  solid  tumor  is  found,  and  if  it  proves  to  be  a 
fibromyxomatous  sarcoma,  its  removal  can  usually  be  effected  without  inflicting 
damage  of  a  serious  character  upon  the  hard  palate  and  the  alveolar  border  of 
the  jaw.  If,  finally,  the  tumor  prove  to  be  a  giant-cell  sarcoma — a  veiy  rare 
form  of  tumor — it  will  probably  be  found  practicable  to  cure  the  disease  by 
curetting  and  by  the  subsequent  application  of  the  Paquelin  cautery.  The  ap- 
pearances presented  by  the  spindle-cell-and-round-cell  sarcoma  and  the  carci- 
noma are  radically  different.  For  these  tumors  one  would  have  to  perform  a 
ver}^  radical  excision,  but  up  to  the  present  time  I  have  never  observed  a  cure, 
nor  have  I  found  one  recorded  in  the  literature. 

Fig.  574  illustrates  how  completely  encapsulated  these  fibromyxomatous 
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tumors  may   be.     The  fibro-spindle-cell  tumor  is   more  easily  differentiated 
from  the  cellular  sarcoma  than  is  the  fibromyxoma. 

Plate  XXX\TII  (Fig.  1,  a,  b,  and  Fig.  2)  illustrates  the  tumor  which  was 
removed  from  the  patient  exhibited  in  Fig.  573.  This  tumor  is  so  encapsulated 
that  it  might  easily  have  been  enucleated  from  the  antrum  without  destroying 
the  bony  wall  of  the  hard  palate  or  the  alveolar  border  of  the  upper  jaw. 

Very  infrequently  the  antrum, 
when  it  is  the  seat  of  the  rela- 
tively benign  fibromyxosarcoma 
(Plate  XXXIX,  Figs.  1  and 
2),  may  become  infected  and 
then  rupture  spontaneously 
through  the  cheek.  I  mention 
this  possibility,  because  it  has 
been  looked  upon  in  the  past  as 
a  complication  which  belonged 
particularly  to  the  more  malig- 
nant sarcoma  and  the  carcinoma. 
Such  a  condition,  therefore,  should 
not  prevent  the  surgeon  from  ex- 
ploring the  antrum  and  ascer- 
taining the  nature  of  the  tissue 
which  fills  that  cavity.  Blood 
from  the  nares,  although  most 
commonly  observed  in  carcinoma 
and  in  the  more  malignant  sar- 
coma, has  been  a  clinical  feature 
of  the  fibromyxosarcoma.  I  have 
never  observed  it  in  a  dentiger- 
ous  cyst. 

John  C.  Munro*  reports  a 
very  interesting  case  of  psam- 
moma  of  the  maxillary  sinus. 
Tumors  of  this  nature  are  found,  as  a  rule,  only  where  the  dura  of  the  men- 
inges is  present.  Psammomata  are  not  of  rare  occurrence  in  the  orbit,  but 
Munro's  case  in  the  maxillary  sinus  is  unique.  Four  years  have  elapsed  since  the 
operation  and  the  patient  remains  free  from  a  recurrence. 

D.  Round-and-Spindle-Cell  Sarcoma  of  the  Antrum. — Of  the  four  cases  sub- 
jected to  operation  three  were  inoperable,  and  in  the  fourth  there  was  a  local 
recurrence  within  one  month  after  an  apparently  complete  operation.  In  five 
cases  the  picture  of  malignancy  was  so  distinct  (extensive  infiltration  and  the 
destruction  of  the  Iwny  capsule)  that  no  operation  was  performed.     (Fig.  575.) 

E.  Carcinoma  of  the  Antrum. — With  the  exception  of  the  cpulides  this 
tumor  is  the  most  frequent  neoplasm  of  the   jaw.     The   25  cases   of  which 

♦Med.  News,  March  4th,  1005. 


Fig.  575. — Surg.  No.  10932,  Johns  Hopkins  Hospital, 
Halsted's  Clinic.  Inoperable  Sarcoma  of  the  Upper  Jaw. 
Clinical  diagnosis  only.  Colored  male,  aged  fifty;  pain 
and  swelling  of  face  five  months;  obstruction  of,  and 
hemorrhage  from,  right  naris ;  bone  capsule  not  preserved ; 
infiltration  of  soft  parts ;  bulging  and  fluctuation  of  palate. 
Death  a  few  months  after  admission. 


EXPLANATION  OF  PLATE  XXXVIII. 


Fig.  1,  a  and  b,  and  Pig.  2. — For  details  see  legend  of  Fig.  573  in  text.  These  pictures  illustrate 
the  pathology  of  the  tumor  and  demonstrate  that  it  could  have  been  enucleated  from  the  bony  capsule. 
(Pathol.  No.  6869,  Johns  Hopkins  Hospital.) 

Fig.  3,  a  and  b. — Carcinoma  in  a  Fibroadenoma  of  the  Lachrymal  Gland,  a,  Capsule;  b,  section 
through  tumor.  White  male,  aged  sixty-two  years;  small  tumor,  of  fifteen  years'  growth;  double 
vision  and  exophthalmos  two  years.     (Pathol.  No.  6163,  Johns  Hopkins  Hospital.) 
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Plate  XXXVIII 
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Dentigerous  Cyst  and  Tumor  of  the  Lachrymal  Gland. 

(Bloodgood.)  '-  -  -««" 
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I  have  a  record  can  be  classified  in  three  groups:  (1)  primary  carcinoma 
in  the  antrum  (8  cases);  (2)  primary  carcinoma  in  the  mucous  membrane  of 
the  nose,  with  no  evidence  of  nasal  polypi  (6  cases);  and  (3)  carcinoma  asso- 
ciated with  nasal  polypi  (11  cases).  In  these  groups  not  a  single  cure  is  to  be 
reported,  despite  the  most  radical  extirpation. 

The  clinical  picture  and  the  history  are  practically  the  same  for  primary 
carcinoma  of  the  antnmi  as  for  primary  sarcoma.  In  the  late  cases  the  involve- 
ment of  the  lymph  nodes  in  the  sub- 
maxillary triangle  of  the  neck  is 
evidence  in  favor  of  carcinoma. 
The  nature,  therefore,  of  the  tumor 
is  not  revealed  until  the  exploratory' 
incision  discloses  it,  or  until  the 
growth  is  examined  after  it  has  been 
removed.  Theoretically,  it  should 
be  important  to  differentiate  be- 
tween the  more  malignant  sarcomas 
and  the  carcinoma  of  the  antrum, 
because  in  the  latter  the  operation 
upon  the  affected  lymph  nodes 
should  be  performed  in  addition  to 
the  local  extirpation.  But,  so  far 
as  my  observation  goes,  we  have 
not  yet  accomplished  complete  local 
eradication.  Until  we  shall  have 
learned  how  to  do  this,  it  seems  un- 
necessary to  do  the  operation  upon 
the  lymph  nodes.  I  would  venture 
the  opinion  that  if  we  are  to  cure 
carcinoma   arising  in  the  antrum. 


Fig.  576.— Pathol.  Xo.  7663,  Author's  Case.  (Pho- 
tograph by  Schapiro.)  Carcinoma  of  Antrum  Second- 
ary to  Xasal  Poh-pi.  White  male,  aged  forty-one  years. 
Nasal  pol>-pu.s:  sj-mptoms  seven  months.  When  the 
photograph  was  taken  the  disease  had  been  present 
about  one  year.    The  patient  died  six  months  later. 


the  local  operation  must  be  performed  before  the  lymph  nodes  of  the  neck  are 
affected,  because  when  infiltration  has  reached  these  structures  it  has  certainly 
extended  locally  beyond  operative  intervention. 

Fig.  576  represents  clinically  the  hopeless  appearance  of  carcinoma  of  the 
antrum.  The  exophthalmos,  the  nasal  growth,  the  bulging  of  the  palate  are 
all  pictured.  In  this  case  there  was,  for  a  time,  a  temporary  arrest  of  the  growth 
after  excision  of  both  external  carotids. 

The  pathology  of  carcinoma  of  the  antrum  is  usually  that  of  a  medullary 
carcinoma  (Plate  XXX\TI,  Figs.  5  and  7),  but  in  some  cases  the  type  of 
an  adenocarcinoma  is  preserv-ed,  and  now  and  then  one  sees  a  tumor  which 
closely  resembles  a  papillar}'  adenocarcinoma. 

The  carcinoma  which  is  secondary'  to  primar\'  growths  of  the  mucous  mem- 
brane of  the  nose  or  nasal  polypi  will  be  considered  under  the  heading  of  Intra- 
nasal Tumors  (page  855  et  seq.). 

The  publication  of  Stein  on  statistics  and  operations  of  tumors  of  the  upper 
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jaw*  covers  the  ground  very  completely,  and  the  author  agrees  with  the  state- 
ments made  there,  with  the  exception  that  he  does  not  come  to  the  same  con- 
clusion as  regards  non-mutilating  operations  for  the  less  malignant  tumors. 


III.  Tumors   of   Dental  Origin. 

There  is  great  difference  of  opinion  as  to  the  proper  classification  and 
nomenclature  of  these  tumors.  I  will  endeavor  to  present  them  in  the  most 
practical  manner,  because  they  are  curable  lesions  and  should  be  differentiated 

from  the  more  malignant  sarcoma  and  carcinoma. 
Clinically,  both  the  dental-root  cyst  and  the  den- 
tigerous  cyst  might  be  mistaken  for  more  malig- 
nant tumors,  and,  if  an  exploratory  incision  were 
not  made,  an  unnecessary  mutilating  operation 
might  readily  be  performed.  There  should  be  no 
difficulty  in  recognizing  correctly  these  two  cystic 
tumors,  if  an  exploratory  opening  is  made.  Until 
one  has  learned  how  to  recognize  it,  the  solid 
adamantine  epithelioma  will  frequently  be  mis- 
taken for  the  squamous-cell  carcinoma.  Nine 
years  ago,  when  I  began  to  make  a  systematic 
study  of  tumors,  I  was  surprised  to  find  a  num- 
ber of  permanent  cures  among  patients  recorded 
as  having  a  carcinoma  which  involved  the  lower 
jaw.  These  patients  seemed  to  be  an  exception 
to  every  rule.  But,  when  the  tissues  were  sub- 
jected to  a  more  careful  pathological  study,  it  was 
found  that  the  tumors  were  not  squamous-cell 
carcinomas,  but  adamantine  epitheliomas.  These 
tumors  are  relatively  common.  As  regards  fre- 
quency of  occurrence  they  rank  third  {i.e.,  next 
to  carcinoma)  among  tumors  of  the  jaws.  The  epulides,  as  stated  before,  are 
encountered  more  frequently  than  any  other  species  of  tumor. 

I  do  not  believe  that  I  am  mistaken  when  I  state  that  it  is  the  prevailing 
opinion  that  most  tumors  of  the  upper  and  lower  jaws  require  a  bad  prognosis. 
This  impression  is  apparently  due  to  the  unfavorable  termination  of  two  of  the 
species — carcinoma  and  the  more  malignant  kinds  of  sarcoma.  For  this  reason 
surgeons  have  either  abstained  altogether  from  operating,  or  else,  when  they  have 
operated,  they  have  adopted  most  radical  procedures.  This  condition  of  affaire 
has  existed  for  years  in  a  number  of  clinics.  But,  if  we  study  carefully  the 
ultimate  results,  we  find,  in  the  first  place,  as  stated  before,  that  there  have 
been  no  cures  among  the  cases  of  carcinoma  of  the  antrum  or  among  those  of 
the  more  malignant  sarcoma  of  the  upper  and  lower  jaws;  in  the  second  place, 
that  the  epulides,  the  less  malignant  fibromyxosarcomas,  the  giant-coll  sarco- 

*Archiv  f.  klin.  Chir.,  1002,  vol.  Ixv.,  page  490. 


Fig.  577.  —  Dental-Root  Cyst 
(From  Perthes,  in  Deutsche  Chi 
rurgie,  Lief.  33  a,  1907.) 


EXPLANATION  OF  PLATE  XXXIX. 


Figs.  1  and  2. — Fibromyxosarcoma  Originating  in  Antrum.  Colored  girl,  aged  nineteen  years; 
Tumor  two  years.  For  clinical  appearance  see  Fig.  573,  in  the  text.  Complete  resection  of  upper  jaw. 
Well  three  years  after  operation. 

Fig.   1  shows  the  tumor  and  the  upper  jaw;  Fig.  2,  the  gross  appearance  of  the  tumor. 
This  tumor  could  have  been  enucleated  from  the  upper  jaw  with  preservation  of  the  alveolar  border 
and  teeth.     (Pathol.  No.  7589,  Johns  Hopkins  Hospital.) 

Fig.  3. — Malignant  Papillary  Adenocarcinoma  of  the  Hard  Palate.  White  male,  aged  seventy 
years ;  tumor  two  years.  Excision,  local  recurrence,  and  death.  This  tumor  was  admitted  as  a  recur- 
rence after  an  incomplete  operation.     (Pathol.  No.  7854,  Johns  Hopkins  Hospital.) 

Fig.  4. — Carcinoma  of  the  Cheek  with  Secondary  Involvement  of  the  Lower  Jaw.  The  new-growth 
surrounds  the  entire  body  of  the  lower  jaw. 
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Tumors  of  the  Upper  and  Lower  Jaws.     (Bloodgood.) 
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mas,  and  the  dental  tumors  have  been  cured;  and,  thirdly,  that  the  majority 
of  these  patients,  o\\ing  to  the  erroneous  belief  that  they  were  affected  with 
a  more  malignant  tumor,  have  been  subjected  to  unnecessary  mutilation.  I 
repeat  this  statement  frequently  in  this  communication,  because  it  is  the  onlj- 
strictly  original  part,  and  because  the  recognition  of  this  difference  in  malig- 
nancy is  most  important  for  treatment. 

A.  Dental-Root  Cyst. — The  best  description  of  this  lesion  of  which  I  have 
any  knowledge  is  that  published  by  Perthes.*    These  cysts,  it  appears,  are 


Ty^% 


•cr 


Fig.  578. — Section  through  a  Cvstic  Root-Granuloma.     (From  Perthes,  in  Deutsche  Chir.,  Lief. 

33  a,  1907.) 

more  frequently  obser\'ed  in  Germany  than  in  this  country.  Partsch,  in  the 
course  of  ten  years,  observed  200  cases.  They  arise  from  the  root  of  a  tooth, 
as  showTi  in  Fig.  577,  and  are  usually  hned  with  epitheUum.  (Fig.  578.)  I  have 
observed  two  cases.  Fig.  579  shows  the  appearance  of  one  of  these  tumors 
eighteen  months  after  its  presence  was  first  noted.  The  defect  shown  in  the 
sketch  between  the  molars  is  due  to  the  extraction  of  one  of  them  ten  years 
previously.  The  \'isible  swelling  on  the  outer  side  was  smooth  and  tense. 
There  was  no  bulging  of  the  hard  palate,  but  there  was  fluctuation  in  the  locaUty 
indicated  by  dotted  lines  in  the  illustration.  I  was  of  the  opinion  that  this 
was  a  dental-root  cyst  which  had  originated  from  the  molar  extracted  some 
years  previously.     It  occupied  this  bony  socket.    At  the  operation  no  shell  of 

*  Deutsche  Chir.,  Lieferung  33  a,  1907. 
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bone  was  found,  but,  instead,  a  thick  connective-tissue  wall,  which  could  be 
separated  from  the  mucous  membrane.     A  yellowish,  viscid  mucus  composed 

the  contents  of  the  cyst.  The 
cavity  was  curetted  and  packed. 
Complete  healing  took  place 
nfter  a  tw^o  weeks'  course  of 
treatment  with  pure  carbolic 
acid,  followed  by  applications  of 
alcohol.  I  did  not  secure  a  piece 
of  the  cyst  wall  for  study  under 
the  microscope. 

The  second  case  observed  is 
of  greater  interest  because  there 
were  apparently  multiple  cysts. 
The  patient  was  a  female,  aged 
twenty.  The  initial  symptoms 
were  loosening  of  the  molar 
teeth  and  swelling  of  the  gum 
(like  a  gum-boil)  one  year  pre- 
viously. Her  dentist  was  unable 
to  find  a  cavity  in  any  of  these 
teeth.  Fig.  580  is  a  photograph 
of  a  cast  from  the  upper  jaw 
showing  the  irregularities  of  the 
teeth  and  the  bulging  of  the  gum 
on  each  side.  The  first  and 
second  molars  are  out  of  line  and  loose;  the  bicuspid  is  a  little  loose,  but  not 
out  of  the  line;  the  bulging  is  most  marked  on  the  outer  side;  no  shell  of  bone 
can  be  made  out,  but  there  is  distinct  fluctuation.    The  x-ray  picture  (Fig.  581) 


Fig.  579. — Pathol.  No.  9022.  Author's  Case.  (Sketch 
by  Miss  Hayes.)  Dental-root  Cyst  of  Upper  Jaw. 
Male,  aged  thirty-five  years;  swelling  eighteen  months. 
Patient  remained  cured  one  year  after  curetting. 


Fig.  580. — Pathol.  No.  8885,  Autlior's  Case.  Photograpli  of  Ca.st  of  Upper  Jaw  Illustrating  the 
Deformity  of  the  Teeth  and  the  Swelling  of  the  Alveolar  Border  due  to  a  Dental-root  Cyst.  The  cast 
was  made  by  Dr.  Gore. 
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shows  a  light  shadow  between  the  bony  palate  and  the  teeth  corresponding 
to  the  two  molars  and  the  bicuspid.  This  light  shadow  is  not  present  on  the 
other  side.  In  the  x-ray  picture  there  is  no  evidence  of  bulging  of  the  palate 
and  there  is  no  non-erupted  tooth.  At  the  operation  I  removed  the  two  molars, 
which  were  loose,  together  with  a  zone  of  gum,  and  thus  opened  a  ca\'ity  which 
contained  clear  fluid.  The  deeper  portion  of  the  cavity  had  a  thin  bony  cap- 
sule which  represented  the  alveolar  border  of  the  jaw.     It  required  seven  months 


Fig.  581. — X-ray  Photograph  (by  Baetjer)  of  Dental-root  Cyst  Shown  in  Fig.  580. 

of  treatment  before  the  epidermis  lining  the  gum  met  the  epithelium  lining  the 
ca\dty  and  thus  covered  the  defect;  but  this  conservative  operation,  which 
necessitated  no  more  mutilation  than  that  which  resulted  from  the  extraction 
of  two  teeth  already  loose  and  useless,  apparently  cured  the  disease. 

B.  Dentigerous  Cysts. — I  have  studied  six  cases  of  dentigerous  cysts  arising 
in  the  lower  jaw,  five  in  the  upper  jaw,  and  two  of  a  similar  character  arising 
from  the  ethmoid.  The  ages  of  the  patients,  at  the  onset  of  the  disease,  have 
varied  from  seven  to  thirty  years ;  the  time  of  the  onset,  therefore,  excludes  no 
other  tumor  of  the  jaws  except  carcinoma.  The  duration  of  the  dentigerous 
cyst  varied  from  three  months  to  thirteen  years.  Except  for  two  patients 
who  died  after  operation,  all  have  remained  free  from  recurrence  up  to  the  present 
time. 
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Dentigerous  Cysts  of  the  Lower  Jaw. — Fig.  582  is  a  sketch  of  a  dentigcrous 
cyst  of  the  lower  jaw  which  I  removed  by  operation  in  June,  1896 — i.e.,  almost 

thirteen  years  ago.  The 
clinical  picture  and  pathol- 
ogy in  this  case  illustrate 
well  the  other  cases  which  I 
have  observed.  The  patient 
was  a  male,  fifteen  years  of 
age.  Three  months  before 
operation  the  right  bicuspid 
on  the  lower  jaw  was  ex- 
tracted because  it  was  de- 
cayed. One  month  later  the 
patient  observed  a  swelling 
on  the  outer  side  of  the  body 
of  the  lower  jaw.  There  had 
been  no  pain  and  the  wound 
resulting  from  the  extraction 
of  the  tooth  had  healed. 
When  the  jaw  was  examined 
no  evidence  of  the  last  molar 
could  be  found.  The  expan- 
sion of  the  body  of  the  jaw 
began  at  the  junction  of  the 
angle  with  the  body  and  extended  to  about  the  plane  of  the  bicuspid,  as  shown 
in  the  illustration.  There  was  no  enlarge- 
ment of  the  alveolar  border.  On  palpation, 
parchment  crepitation  was  felt.  The  di- 
agnosis of  a  benign  cyst  was  made.  At 
the  exploratory  incision  it  was  found  that 
the  periosteum  could  be  stripped  from  the 
bony  shell  as  readily  as  it  can  be  from 
normal  bone.  The  shell  of  bone  varied 
from  one  to  three  millimetres  in  thick- 
ness and  was  lined  with  a  vascular  con- 
nective-tissue membrane.  It  contained  a 
blood-stained,  serous  fluid  and  a  non- 
erupted  molar  tooth.  The  membranous 
lining  and  the  tooth  were  removed  and  the 
cavity  was  allowed  to  close  with  a  blood 
clot.  The  healing  progressed  without  any 
complications,  and  no  deformity  resulted. 
(Fig.  583.)     On  studying  the  cyst  by  aid       imo.  583.-Pathoi.  No.  1375,  Author's  Caso. 

of  the  microscope    I    failed  to  find  any  evi-      Photograph    shows    ultimate    result    twelve 
'  mi-'  vears    after    operation    for    dentigerous   cyst 

dences  of  an  epithelial  lining.     (This  case    illustrated  in  F\g.  582. 


Fig.  582.— Pathol.  No.  1375,  Author's  Case.  Schematic 
Sketch  of  Dentigerous  Cyst  of  Lower  Jaw.  White  male, 
aged  fifteen  years,  swelling  three  months.  Partial  excision 
with  curetting;  patient  has  remained  cured  for  thirteen  years 
since  operation.     (See  Fig.  583.) 
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was  reported  in  the  Journal  of  the  American  Medical  Association,  Oct.  loth, 
1904.)  In  the  specimen  sent  to  me  by  Dr.  George  Barrie,  of  Washington,  the 
cyst  was  lined  with  epitheHum  of  the  adamantine  type.  The  cyst  itself  con- 
tained a  cloudy  fluid  like  the  contents  of  an  atheromatous  cyst.  (This  case 
was  reported  by  Dr.  Barrie  in  the  Annals  of  Surgery,  September,  1905.) 

There  should  be  no  difficulty,  as  I  believe,  in  making  a  correct  diagnosis, 
at  least  when  the  cyst  is  open. 

So  far  as  treatment  is  concerned,  it  is  necessary  to  remove  only  some  of  the 
shell  of  bone,  enough  to  correct  the 
deformity,  and  then  to  evacuate 
the  contents.  The  membranous 
lining  of  the  cyst,  if  not  infected, 
should  l)e  removed  by  means  of  the 
curette  and  then  the  cavity  should 
be  closed.  If  the  shell  of  bone  is 
removed  subperiosteally,  the  peri- 
osteum, when  pushed  back  into 
the  excavation,  will  form  new 
bone  and  fill  the  cavity.  This 
took  place  in  the  case  illustrated 
in  Fig.  584.  If  the  cyst  has  rup- 
tured, or  if  a  tooth  communicat- 
ing with  the  cyst  has  been  ex- 
tracted,— which  procedure  can 
scarcely  fail  to  produce  infection 
of  the  cavity, — the  latter  should 
not  be  closed,  but  should  be 
drained  or  packed  according  to  the 

1 f  +1  „  •    f„„+: Fig.  584.— Pathol.  No.  4332,  Johns  Hopkins  Hospital, 

degree  of  the  infection.  Halsted's    Clinie.       Dentigerous   Cjst   of   Upper   Jaw. 

DentigerOUS  Cysts   of  tlie  Upper  Colored   girl,   aged   nineteen;    swelling  thirteen  years; 

,                          ,                 ,  parchment  crepitation;  teeth  normal.     Complete  exci- 

JaiV. — At    the    onset    the    swelling  slon  of    upper    jaw  on  diagnosis  of  sarcoma.      Death 

produced    by    a    cyst    in   the   upper  ^'"^^  pulmonary  abscess.     (See  Fig.  585.) 

jaw  may  resemble  a  chronic  hydrops  of  the  antrum.  If  the  cyst  should 
become  infected,  the  appearance  presented  will  be  that  of  an  empyema 
of  the  antrum.  In  some  cases  the  swelling  may  be  very  pronounced. 
(Fig.  584.)  A  specimen  of  a  cyst  of  the  upper  jaw  is  shown  in  Fig. 
585.  The  cyst  may  have  more  than  one  chamber,  the  partitions  between 
the  chambers  being  formed  usually  by  a  cartilaginous,  fibrous  membrane. 
(Fig.  586.) 

The  two  cases  referred  to  above  emphasize  the  importance  of  making  an 
exploraton,'  incision.  Had  this  been  done,  the  extensive  and  wholly  unneces- 
sary operation  would  not  have  been  performed. 

In  the  case  illustrated  in  Fig.  586  I  found,  in  different  places,  remains  of  an 
epithelial  lining. 

Perthes  {op.  cit.)  describes  very  fully  the  various  forms  of  cysts  which  occur 
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Fig.  585. — Pathol.  No.  4332,  Johns  Hopkins  Hospital.     Dentigerous  Cyst  of  Upper  Jaw.     Photo- 
graph of  specimen  removed  from  patient  shown  in  Fig.  584. 


Fia.  686. — Pathol.  No.  4372,  Johns  Hopkins  Hospital,  Halsted's  Clinic.  Multilocular  Dentigerous 
Cyst  of  Upper  Jaw.  Photograph  of  specimen.  White  girl,  aged  eight  years;  duration  of  tumor  not 
stated  in  the  history.     Complete  excision  of  jaw  on  diagnosis  of  sarcoma.     Death  from  shock. 
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in  the  region  of  the  jaws.     Partseh  {Centralbl.  f.  Chir.,  1904,  Vol.  XXXI.,  p. 
1329)  contributes  a  ven'  full  article  on  the  subject  of  dental-root  cysts. 

As  an  aid  in  diagnosis  the  j-ray  is  valuable.  If  there  is  a  non-erupted 
tooth  it  will  show  in  the  plate,  but  this  is  not  a  positive  sign  of  a  dentigerous  cyst. 
I  have  pictured  such  a  tooth  in  a  giant-cell  sarcoma  of  the  lower  jaw.  (See 
Fig.  570.) 

Ethmoidal  Cysts. — In  view  of  their  situation  they  will  be  described  under 
Orbital  Tumors. 

C.  Adamantine  Epithelioma. — Adamantine  epitheliomata  must  be  differ- 
entiated from  the  strictly  benign  dentigerous  cysts,  on  the  one  hand,  and  from 
the  sarcomata  on  the  other.  In  the 
dentigerous  cyst  incision  and  drainage 
are  sufficient,  but  in  the  cystic  and 
solid  adamantine  epithelioma  the  en- 
tire disease  must  be  removed.  I  am 
confident,  from  my  experience,  that 
the  operation  need  not  be  as  extensive 
as  that  which  is  usually  performed. 
All  the  cases  of  which  I  have  records 
have  remained  well  since  operation. 
Recurrences  will  take  place  if  the  dis- 
ease is  not  completely  removed,  but 
permanent  cures  have  been  accom- 
plished even  after  the  third  operation 
for  a  local  recurrence. 

These  tumors,  composed  of  ada- 
mantine epithelium,  may,  in  very 
rare  instances,  appear  as  tumors  of 
the  alveolar  border.  In  the  major- 
ity of  cases,  as  the  embryonic  tooth 
residues  are  buried  below  the  alve- 
olar border,  when  they  appear  as  a 
new-growth  the  tumor  is  covered 
\Nith  a  bone  capsule.  This  bone  cap- 
sule is  preserved  even  when  the  tumor 
has  reached  great  size. 

In  the  cases  so  far  observed  the  age  of  onset  has  varied  from  fifteen  to  seventy- 
three  years.  In  the  older  cases — those  between  fifty  and  seventy-three — the 
tumors  have  been  situated  on  the  alveolar  border.  The  adamantine  epithelioma, 
which  appears  as  a  tumor  provided  with  a  bone  shell,  originates  as  a  rale  some- 
what later  in  life  than  the  dentigerous  cyst;  but.  as  a  matter  of  fact,  the  age  of 
onset  varies  so  greatly,  except  in  carcinoma  of  the  antrum,  that  one  cannot  allow 
this  to  have  much  influence  in  the  diagnosis. 

The  length  of  life  of  the  tumors  belonging  to  this  group  has  been  found  to 
vary  from  one  to  twenty-nine  years.     AVe  have  evidence,  therefore,  that  this 


Fig.  587. — Pathol.  Xo.  7348,  Finney's  Case. 
Adamantine  Epithelioma  of  Alveolar  Border. 
(X  3  diam.)  Colored  girl,  aged  seventeen  years; 
tumor  on  the  outer  side  of  the  jaw  for  ten  months. 
Local  excision;  patient  has  remained  permanently 
cured. 
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Fig.  588.— Surg.  No.  36,  Johns  Hopkins  Hospital,  Halsted's  Clinic.      Central,  Solid  Adamantine  Epithe- 
lioma of  Both  Halves  of  the  Upper  Jaw.     Colored  female,  aged  fifty-two  years ;  tumor  ten  years. 
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Fig.  589. — Pathol.  No.  2977,  John.s  Hopkins  Hospital,  Cushing's  Case.  Solid  Adamantine  Epi- 
thelioma of  the  Lower  Jaw.  (Photograph  of  alcohol  specimen.)  Colored  male,  aged  twenty  years; 
tumor  over  five  years  in  the  body  of  the  lower  jaw,  on  the  left  side.  Resection;  patient  has  remained 
cured  for  nine  years.     T,  Tumor;    B,  bone  capsule. 
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tumor  may  be  present  for  twenty-nine  years  and  not  produce  metastasis.  Al- 
though there  have  been  some  recurrences  in  the  group  of  cases  which  I  have  seen, 
there  has  not  been  a  single  death  from  metastasis. 

Adamantine  Epithelioma  of  tlie  Alveolar  Border. — About  one-third  of  the 
cases  of  adamantine  epithelioma  are  cases  in  which  the  tumor  occupies  the  alve- 
olar border.  The  age  of  onset,  as  stated  before,  has  usually  been  over  fifty, 
but  the  case  illustrated  in  Fig.  587  was  that  of  a  colored  girl  aged  seventeen. 


Fig.  590. — Pathol.    Xo.    2977,   Johns   Hopkins    Ho.spital.     Photomicrograph   (by  Wright)  of  the 
Adamantine  Epithehoma  Shown  in  Fig.  589. 


The  appearance  of  the  tumor  is  such  that  it  has  been  mistaken  in  some  cases 
for  a  malignant  cancer,  in  others  for  a  simple  epulis.  For  example,  it  has  been 
frequently  mistaken  for  the  very  malignant  carcinoma  spinocellulare  (squa- 
mous-cell  malignant  epithelioma),  and,  as  a  result,  very  extensive  operations, 
with  resection  of  the  jaw  and  extirpation  of  the  lymph  nodes  of  the  neck,  have 
been  performed.  Then,  again,  it  is  often  looked  upon  as  an  epulis  of  the  fibrom- 
atous  type,  and,  as  a  result  of  this  mistaken  diagnosis,  it  has  been  incompletely 
removed.  The  latter  mistake  is  of  course  not  ver\'  serious,  but  the  unnecessary 
mutilation  of  the  patient  is  certainly  a  matter  of  importance.  In  the  recurrent 
cases  a  cure  has  often  been  effected  by  a  secondary  operation. 
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Fig.  587  illustrates  the  gross  surface  appearance  of  an  adamantine  epithelioma 
situated  on  the  alveolar  border.  It  was  an  encapsulated  tumor  covered  with 
normal  mucous  membrane.  From  the  white  dots  and  lines,  which  may  be 
clearly  seen  in  the  illustration,  the  tumor  can  be  differentiated  from  the  ordinary 
epulis,  and  from  a  mere  inspection  of  this  specimen  the  diagnosis  of  adamantine 
epithelioma  was  made.  Later,  this  diagnosis  was  confirmed  by  the  examination 
of  sections  under  the  microscope. 

In  the  older  patients  the  tumor  may  ulcerate,  and  then,  unless  the  condi- 
tions be  carefully  studied,  it  may  be  mistaken  for  the  very  malignant  carcinoma 
spinocellulare.     I  will  discuss  the  differential  diagnosis  later,  when  I  come  to 

describe  the  primary  carcinoma  of 
the  gum.  One  can  easily  be  con- 
vinced, from  this  statement  of  the 
facts,  that  this  differential  diagnosis 
is  one  of  great  importance. 

D.  Solid  Adamantine  Epithe- 
lioma of  the  Jaw.— The  solid  tu- 
mors are  nmch  less  frequent  than 
the  cystic.  Fig.  588  illustrates  the 
huge  size  that  one  of  these  tumors 
of  the  upper  jaw  may  reach.  The 
length  of  life  of  this  tumor — ten 
years — would  exclude  a  carcinoma 
or  a  sarcoma,  and  the  diagnosis 
would  simply  rest  between  a  benign 
dcntigerous  cyst  and  the  adaman- 
tine epithelioma.  Fig.  589  pic- 
tures the  appearance  of  the  solid 
tumor.  It  differs  from  the  other 
form  only  in  the  absence  of  minute 
or  larger  cysts.  In  the  gross  one 
can  see  a  fibrous  stroma  in  the 
meshes  of  which  there  is  a  coarsely 
granular,  whitish,  somewhat  friable 
tissue.  Under  the  microscope  it  is  seen  that  this  tumor,  which  appeam 
to  be  solid,  possesses  in  reality  a  tendency  to  the  formation  of  minute  cysts. 
(Fig.  590.) 

E.  Cystic  Adamantine  Epithelioma  of  the  Jaw. — This  tumor  is  more  frequent 
than  the  dcntigerous  cyst  and  the  most  common  form  of  adamantine  epitheli- 
oma. With  few  exceptions  it  involves  the  lower  jaw.  It  appears  as  a  tumor 
with  a  distinct  bone  capsule  which  gives  parchment-like  crepitation.  Its  length 
of  life  may  be  considerable — twenty  yeai*s — and  it  may  reach  great  size.  The 
tumor  shown  in  Fig.  591,  although  cjuite  large,  is  by  no  means  the  largest  I  have 
seen.  The  patient  in  this  case  was  first  given  a  hopeless  prognosis  in  the  belief 
that  the  tumor  was  an  inoperable  sarcoma.    The  long  period  during  which  it 


Fig.  591.  Pathol.  No.  2084,  Johns  Hopkins  Hos- 
pital, Halsted's  Clinic.  Central  Cystic  Adamantine 
Epithelioma  of  the  Lower  Jaw.  White  female,  aged 
thirty-seven  years;  tumor  twenty  years;  resection; 
Well  ten  years  after  operation.     (See  Fig.  592.) 
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had  existed — twenty  years — should  have  excluded  a  sarcoma  or  a  carcmoma. 

The  excellent  result  obtained  in  this  case  by  a  complete  excision  emphasizes 

the    relative    benignity    of 

this    epithelial    tumor, — a 

fact  which  has  not  always 

been   recognized  heretofore 

in  current  literature.      (Fig. 

592.) 

Under  simple  inspection 
the  bony  capsule  appears 
to  vsLTj  appreciably  in 
thickness.  (Fig.  593.)  In 
certain  places  it  seems  to 
have  disappeared  entirely 
and  to  have  been  replaced 
by  a  fibrous  capsule.  The 
tumor  itself  is  composed  of 
smooth  cysts  of  various 
sizes  which  contain  either 
a  serous  or  a  cloudy  fluid 
or  a  fluid  mingled  with 
white  granular  material. 
The  difference  in  the  char- 
acter of  this  fluid  depends 

upon  the  lining  of  the  cyst.  Fig.  592.— Pathol.  Xo.  2O84,  Jolms  Hopkins  Hospital.   Hal- 

T\Tjpj,    f\iQ    fliiiH     ig    clear    it      ^ted's  CUnic.     Central  Cystic  Adamantine  Epithelioma  of  Lower 

Jaw.     VThite  female,  aged  thirty-seven  years.     Tumor  twenty 
will  be  found    that    the  epi-      years.  Resection.    Photograph  of  result  ten  years  after  operation. 


Fig.  593.— Pathol.  Xo.  5099,  Johns  Hopkins  Hospital.  Halsted's  Clinic.  (Photograph  by  Scha- 
piro.)  Central  Cystic  Adamantine  Epithelioma  of  Lower  Jaw.  Colored  male,  aged  twenty-eight 
years;  tumor  ten  years.  Resection:  patient  has  remained  cured  five  j-ears.  C,  C,  Cysts;  B,  B,  bone 
capsule;   T,  epithelial  tumor  formation. 
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thelial  lining  has  entirely  disappeared,  while  in  the  other  conditions  the  lining 
will  be  found  to  be  present.  Besides  these  cysts  there  are  areas  of  tumor  sub- 
stance which  are  separated,  one  from  another,  by  fibrous  tissue,  and  which  re- 
semble in  character  the  tissue  described  under  Fig.  589.  These  areas  may  be 
solid  or  they  may  contain  minute  cysts,  which  latter  condition  lends  to  the 
structure  as  a  whole  a  spongy  appearance.  By  good  fortune  all  of  these 
different  appearances  are  present  in  Fig.  592.  This  one  illustration,  therefore, 
practically  covers  all  the  possible  variations  of  this  remarkable  neoplasm. 

Literature. — Pincus,  in  Archiv  f.  klin.  Chir.,  1904,  vol.  Ixxii.,  p.  995;  Mat- 
suoka,  in  Deutsche  Zeitschr.  f.  Chir.,  1904,  vol.  Ixxiv.,  p.  594;  Bloodgood,  in 
Jour.  Amer.  Med.  Assoc,  October  15th,  1904;  and  Steensland,  in  Jour,  of  Ex- 
perimental Med.,  1905,  vol.  vi:,  p.  377. 


IV.  Primary   Carcinoma  of  the  Mucous  Membrane   of    the  Mouth   and 
Gum,  with  Secondary  Involvement  of  the  Jaws. 

Primary  epithelial  tumors  of  the  epidermis  of  the  gum  surrounding  the  teeth, 
or  covering  the  alveolar  border  of  the  upper  and  lower  jaws,  are  much  less  fre- 
quent than  similar  tumors  arising  from  the  lower  lip  or  tongue,  but  they  are 
equally  as  frequent  as  primary  tumors  of  the  cheek.  So  far  as  my  observation 
goes,  practically  all  the  epithelial  tumors  which  spring  from  mucous  mem- 
brane, may  arise  from  the  gum.  In 
the  majority  of  cases  the  tumor, 
whether  benign  or  malignant,  origi- 
nates from  the  socket  from  which  a 
tooth  has  been  extracted.  Primary 
epithelial  tumors  of  the  gum  are  rarely 
observed  in  persons  whose  teeth  are 
perfectly  normal. 

When  there  have  been  repeated 
slight  traumatisms  from  the  wearing 
of  a  plate  or  from  the  presence  of  a 
band  about  the  teeth,  there  may 
develop  a  benign  hypertrophy  of  the 
epidermis,  resembling  an  ordinary 
corn.  This  should  not  be  mistaken 
for  a  malignant  tumor.  There  is  neither  ulceration  nor  induration.  Under  the 
microscope  one  finds  simple  thickening  of  the  epidermis.  The  relation  of 
the  basal  cells  of  the  epidermis  to  the  connective  tissue  is  preserved. 

The  Papilloma. — The  papilloma  of  the  gum  may  be  benign  or  malignant. 
Ulceration,  to  a  slight  extent,  is  not  a  positive  sign  of  malignancy.  As  a  rule, 
these  papillomatous  growths  involve  considerable  surface  areas.  (Plate  XXXIX, 
Fig.  3.) 

Unless  the  papilloma  has  the  distinct  appearance  of  a  malignant  tumor,  it 
will  be  found  wise,  before  one  operates,  to  remove  a  piece  of  the  growth  for 


Fig.  594.— Pathol.  No.  6327,  Author's  Case. 
Carcinomatous  Ulcer  of  Gum  of  Upper  Jaw,  with 
Metastasis  to  Lymph  Nodes  of  Neck.  White 
male,  aged  sixty  years;  ulcer  six  months.  Pig- 
ment due  to  use  of  silver  nitrate. 
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examination,  because  the  malignant  papilloma  should  be  subjected  to  a  much 
more  extensive  local  removal  than  the  benign,  and,  in  addition,  the  related 
lymph  nodes  should  be  excised. 

The  Basal-Cell  Epithelioma. — The  basal-cell  epithelioma,  which  may  appear 
as  an  ulcer  (rodent  ulcer)  or  as  a  fungus,  is  a  very  rare  tumor  of  the  mucous 
membrane  anywhere,  and  especially  of  the  mucous  membrane  of  the  gum. 
As  these  tumors  are  relatively  benign  and  easily  curable  by  local  excision, 
one  should  bear  this  fact  in  mind.  If  the  diagnosis  cannot  be  made  from  the 
appearance  of  the  ulcer  or  the  fungus,  a  piece  should  be  excised  for  microscopic 
study. 

The  malignant  spinous-cell  epithelioma  of  the  gums  {epithelioma  spino- 
cellulare malignum)  is  not  more  frequent  than  the   benign  or  less  malignant 


Fig.  595. — Pathol.  Xo.  2773,  Author's  Case.  Photomicrograph  of  Carcinoma  Spinocellulare. 
Fungous  tumor  of  gum  of  lower  jaw  at  sjinphysis,  extending  to  floor  of  mouth  toward  tongue.  White 
male,  aged  sixty-one  years;  tumor  seven  montlis;  patient  remained  cured  seven  years  after  com- 
plete operation. 

tumors  just  described.  I  emphasize  this  because  for  the  more  malignant  tumor 
such  a  radical  operation  is  demanded  that  in  eveiy  case,  if  the  lesion  on  the  gum 
does  not  distinctly  appear  to  be  malignant,  a  piece  should  be  excised  for  diag- 
nosis before  the  extensive  operation  is  performed. 

Similar  to  malignant  epithelial  tumors  of  the  mucous  membrane  elsewhere 
the  spinous-cell  tumor  appears  as  an  ulcer  or  as  a  fungus.  The  ulcer  is  the  more 
common  lesion.  In  both  forms  the  disease  is  characterized  by  a  marked  indura- 
tion beyond  the  ulcer  or  the  fungus, — a  condition  which  is  not  present  in  the 
basal-cell  tumor  nor  in  the  papilloma.  In  my  experience  this  tumor  is  not 
difficult  to  diagnose.  Fig.  594  shows  well  the  picture  of  the  cancerous  ulcers 
of  the   gum;  Fig.  596,  the   tissue  removed;    and   Fig.  597,  the  result.     The 
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slight  elevation  of  mucous  membrane  at  the  edge  of  the  ulcer  is  quite  char- 
acteristic.    In  this  case  the  induration  about  the  ulcer  was  sufficient  evidence 
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Fig.  596. — Pathol.   No.  9457,   Author'.?  Ca.se.      Photograph  (by  Schapiro)  of  Alcohol  Specimen 
Showing  Tissues  Removed  in  a  Carcinoma  of  the  Gum  of  the  Upper  Jaw.     (See  Fig.  597.) 


Fig.  597.— Pathol.  No.  9457,  Author'.s  Ca.se.     Photograph  (by  Scliapiro)   of  Patient  Three  Weeks 
after  Operation,  at  which  specimen  shown  in  Fig.  596  was  removed.    A',  Position  of  tumor  on  gum. 
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upon  which  to  base  the  diagnosis.  The  wound  left  in  this  instance  after  the 
extraction  of  a  tooth  had  never  entirely  healed;  a  small  sinus  persisted.  The 
development  of  a  malignant  epithelial  tumor  in  a  sinus  tract  has  been  observed 
so  frequently  that  there  seems  no  doubt  as  to  the  possibility  of  its  being  the 
etiological  factor. 


Fig.  598. — Pathol.  No.  3216,  Johns  Hopkins  Hospital.  Carcinoma  of  Floor  of  Mouth  between 
Tongue  and  Sjinphysis  of  the  Jaw.  Resection  of  lower  jaw  en  bloc  as  far  as  the  second  molar;  resection 
of  the  lymph  nodes  of  the  neck  on  both  sides,  also  en  bloc. 

Fig.  595  is  a  photomicrograph  of  a  carcinoma  spinocellulare.  In  this  instance 
the  symphysis  of  the  lower  jaw,  the  tumor,  the  floor  of  the  mouth,  and  the 
affected  lymph  nodes  of  the  neck  were  "removed  in  one  mass.  Fig.  598  gives 
a  fair  idea  of  the  general  appearance  of  this  mass.  Farther  on,  when  I  come  to 
discuss  the  operative  technique,  I  will  describe  the  methods  of  procedure. 


V.  Carcinoma  of  some  other  Mucous  Membrane  than  th.\t  of  the  Gum, 
WITH  Secondary  Involvement  of  the  Upper  or  the  Lower  Jaw. 

In  all  forms  of  carcinoma,  primary  or  metastatic,  in  the  region  of  the  upper 
or  the  lower  jaw,  resection  of  the  upper  or  lower  jaw  may  be  required.  On 
the  one  hand,  this  operation  is  necessary,  not  l^ecaiise  the  bone  is  involved, 
but  because  its  removal  allows  the  surgeon  to  give  the  primary  or  the  metastatic 
grovAth  a  wider  berth.  This  resection  may  be  temporar}'  or  permanent.  On 
the  other  hand,  the  operation  may  be  necessaiy  because  the  bone  is  actually 
involved  in  the  growth.  Among  110  primary  epitheliomas  of  the  lip  excision 
of  the  lower  jaw  was  indicated  in  9  cases — about  eight  per  cent.  It  is  very  in- 
teresting to  note  that  in  7  of  these  cases  the  tumor  was  a  definite  recurrence 
after  an  incomplete  primary  operation.  Among  these  9  cases  there  was 
only  one  instance  of  a  well-established  cure,  and  in  studying  the  facts  of  this 
case  I  became  con\inced  that  the  tumor  must  have  been  an  adamantine  epithe- 
lioma, arising  rather  in  the  mucous  membrane  between  the  lip  and  the  gum 
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than  in  the  Hp  itself.  These  figures  show  that,  in  cases  of  epithelioma  of  the 
lower  lip,  with  involvement  of  the  bone,  it  has  not  been  permissible,  up  to  the 
present  time,  to  give  anything  but  a  hopelessly  unfavorable  prognosis. 

In  carcinoma  of  the  cheek,  in  which  the  tumor  has  arisen  in  the  epidermis,  the 
adjacent  jaw  has  been  involved  in  twenty-five  per  cent  of  the  cases  (10  cases 
out  of  43).  The  bone  is,  therefore,  more  frequently  involved  in  cancer  of 
the  cheek  than  in  cancer  of  the  lower  lip.  The  upper  jaw  is  the  part  usually 
affected,  and  in  seventy-five  per  cent  of  the  cases  a  cure  has  been  obtained. 
This  favorable  result,  however,  is  due  to  the  fact  that  the  majority  of  malignant 
epitheliomas  arising  in  the  skin  of  the  face  belong  to  the  less  malignant  basal- 
cell  variety.  Up  to  the  present  time  I  do  not  know  of  a  single  cure  in  which  the 
tumor  was  a  carcinoma  spinocellulare.  The  decision  when  to  remove  a  piece 
of  the  upper  or  the  lower  jaw  in  a  carcinoma  of  the  face  depends  upon  the  local 
growth  of  the  tumor.  If  there  is  loose  areolar  tissue  between  the  tumor  and 
the  periosteum,  and  if  the  latter  may  be  stripped  off  as  from  normal  bone,  the 
periosteum  alone  should  be  removed;  but  when  the  tumor  infiltrates  the  peri- 
osteum, remove  the  bone,  without  regard  to  its  condition. 

Primary  carcinoma  of  the  skin  of  the  chin  is  relatively  a  rare  lesion.  All 
the  cases  which  I  have  observed  have  been  basal-cell  tumors,  and  in  not  a  single 
instance  did  the  related  lymph  nodes  become  involved;  but  in  three  out  of  the 
four  cases,  it  was  found  necessary,  on  account  of  the  infiltration  of  the  rodent 
ulcer,  to  excise  bone  at  the  symphysis.  In  the  only  one  of  this  group  of  cases 
in  which  an  attempt  was  made  to  learn  the  subsequent  history,  it  was  found  that 
the  patient  had  remained  well  since  the  operation. 

The  results  which  follow  when  a  carcinoma  of  the  lower  lip  involves  the 
adjacent  bone  and  those  which  follow  when  a  carcinoma  of  the  skin  of  the  face 
and  chin  involve  the  bone,  show  rather  plainly  that,  in  respect  of  malignancy, 
there  is  a  great  difference  between  Krompecher's  basal-cell  epithelioma  (formerly 
called  rodent  ulcer)  and  carcinoma  spinocellulare,  better  known  as  squamous- 
cell  epithelioma. 

The  relation  of  primary  carcinoma  of  the  eyelids  and  orbit,  and  also  of  the 
nose,  to  involvement  of  the  upper  jaw  will  be  considered  under  Orbital  Tumors. 

The  prognosis  of  primary  carcinoma  spinocellulare  of  the  mucous  membrane 
of  the  cheek,  with  secondary  involvement  of  the  upper  or  the  lower  jaw,  is  very 
bad, — in  my  experience,  hopeless. 

Primary  carcinoma  of  the  tonsil,  as  well  as  of  the  hard  and  the  soft  palates, 
will  be  considered  in  the  sections  devoted  to  naso-pharyngeal  tumors  and  to 
tumors  of  the  hard  and  the  soft  palates. 

VI.  Orbital  Tumors. 

According  to  my  own  experience  and  also  according  to  the  statements 
made  by  Koehl*  orbital  or  retrobulbar  tumors  are  uncommon.  The  earliest 
symptom  is  usually  unilateral  exophthalmos.    In  the  presence  of  this  symptom 

♦Beitraege  zur  klin.  Chir.,  1906,  vol.  xlix.,  p.  90. 
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one  must  bear  in  mind  the  possibility  of  an  arterio-venous  aneurysm  which 
produces  a  pulsating  exophthalmos,  of  Graves'  disease  in  which  unilateral 
exophthalmos  is  veiy  rare  and  which  is  always  associated  with  some  other  of 
the  characteristic  eye  symptoms,  as  well  as  with  such  other  thyreotoxic  sjTnp- 
toms  as  tachycardia,  etc.  A\Tien  the  exophthalmos  does  not  pulsate,  and  when 
the  patient  has  no  other  signs  of  hyperthyroidism,  look  for  a  retrobulbar  tumor. 
In  the  majority  of  cases  this  tumor  is  palpable. 

In  the  orbital  region  I  have  observed  two  cases  of  cysts  of  the  ethmoid,  one 
gumma,  three  sarcomas,  and  three  carcinomas. 

Cysts  of  the  Ethmoid  Sinuses. — The  two  cases  which  came  under  my  observa- 
tion have  remained  well  since  I  curetted  the  cyst.  In  one  patient,  aged  thirty- 
six,  the  first  symptoms  observed  were: 
double  vision,  which  continued  for  five 
months;  unilateral  exophthalmos;  and 
a  swelling  in  the  angle  between  the  nose 
and  the  eyebrow.  At  this  spot  one 
could  palpate  the  shell  of  bone  which 
gave  parchment  crepitation.  AMien  the 
exploratory  incision  was  made  there  were 
found,  first,  a  well-defined  shell  of 
bone,  then  a  connective-tissue  lining, 
and  last  of  all,  the  contents  of  the  cyst, 
consisting  of  a  viscid  yellow  material. 
The  exploration  of  the  deeper  portions  of 
the  cyst  showed  that  it  was  composed 
of  many  cavities.  Upon  the  completion 
of  the  curetting  it  was  found  necessary 
to  pack  the  wound.  The  sinus  did  not 
heal  for  six  weeks.  Since  the  operation, 
which  was  performed  six  years  ago,  the 
patient  has  had  no  recurrence  of  the 
trouble.  ^ly  colleague,  Gushing,  oper- 
ated upon  a  similar  case  in  which  the 
symptoms  (tumor,  exophthalmos)  had  been  present  for  three  years.  It  is  in- 
teresting to  note  that  in  this  case  the  cyst  of  the  ethmoid  sinuses  apparently 
followed  the  removal  of  the  polypus  from  the  right  naris. 

Clinically,  it  might  be  difficult  to  differentiate  such  a  tumor  from  one  of  a 
malignant  nature,  but  at  the  exploratory  incision  the  innocent  character  of  the 
cyst  is  at  once  apparent. 

Richard  H.  Johnston*  reports  a  case  of  exophthalmos  which  was  associated 
with  disease  of  the  ethmoidal  and  frontal  sinuses,  and  in  which  recovery  fol- 
lowed drainage.  In  this  instance  the  exophthalmos  was  of  rapid  formation  and 
was  associated  with  choked  disk,  but  there  was  no  oedema  of  the  eyelid  or  eye- 
ball, nor  any  signs  of  an  inflammatory^  process.     Yet,  when  the  nares  were 

♦Ophthalmic  Record,  June,  1905. 


Fig.  599.— Pathol.  No.  4692,  Author's  Case. 
Mixed  Myxosarcoma  of  Orbit ;  contained  spin- 
dle, round,  and  giant  cells.  White  boy,  aged 
thirteen  years;  exophthalmos  two  months. 
Well,  six  years  after  operation.     (See  Fig.  601.) 
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examined,  pus  escaped  from  both  the  frontal  and  the  ethmoidal  sinuses,  with 
the  rapid  disappearance  of  the  ocular  symptoms. 

Arnold  Knapp  {Archives  of  Ophthalmology,  1903,  Vol.  XXXII.,  No.  3)  reports 
a  similar  case  in  which  the  symptoms  were  of  longer  duration.  This  patient 
died  with  meningitis  after  drainage  of  the  ethmoidal  sinuses  through  an  external 
incision. 

Orbital  Abscess. — ^This  is  a  rare  complication.  Clinically,  it  is  not  difficult 
to  recognize  on  account  of  the  definite  inflammatory  symptoms  present  on  the 

eyelids  and  eyeball.  Orbital 
abscess  may  be  secondary 
to  infectiofis  of  the  ethmoi- 
dal or  frontal  sinuses,  as  in 
the  case  of  Oliver  and  Wood 
(American  Jour,  of  Med. 
Sciences,  July,  1902,  Vol. 
CXXIV.,  p.  92).  The  proba- 
bilities are  that  in  Johnston's 
and  Knapp's  cases  just  men- 
tioned an  orbital  abscess 
would  have  developed  later. 
Orbital  abscess  secondary  to 
antrum  infection  is  very  rare. 
General  Remarks  with  Re- 
gard to  Orbital  Tumors. — 
There  is  one  point  which  I 
wish  to  emphasize,  viz.,  that 
the  benign  and  less  malignant 
tumors  of  the  orbit  can  fre- 
quently be  removed  without 
injury  to  the  eye  and  without 
great  mutilation.  On  the 
other  hand,  the  tumors  which 
require  a  more  radical  excision 
are  rarely  permanently  cured.  If  the  surgeon  is  in  doubt  in  regard  to  the 
pathology  of  the  tumor,  he  should  act  conservatively. 

Fig.  599  shows  the  unilateral  exophthalmos  and  projecting  tumor  in  the 
lower  and  outer  quadrant  of  the  orbit.  The  patient  was  a  male,  aged  thirteen, 
and  the  exophthalmos  and  the  tumor  had  been  observed  for  only  about  two 
months.  An  exploratory  incision  had  been  made  before  I  saw  the  patient. 
At  the  operation,  in  March,  1903,  I  found  that  the  tumor  was  somewhat  en- 
capsulated and  could  be  dissected  without  injury  to  the  eye,  but  it  was  curetted 
from  the  side  of  the  antrum  cavity,  into  which  it  had  grown  after  destroying  the 
bony  floor  of  the  orbit.  The  removal  was  accomplished  without  mutilation, 
as  shown  in  Fig.  600.  Six  years  have  elapsed  since  the  operation,  and  up  to  the 
present  time  there  has  been  no  recurrence. 


Fig.  600.— Pathol.  No.  4692.  Author's  Ca.se.  Sarcoma 
of  Orbit.  Photograph  ten  days  after  operation.  Fig.  599 
shows  patient  before  operation,  and  Fig.  601  the  late  result. 
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In  a  second  case  (Fig.  602)  which  I  saw  at  about  the  same  time,  the  path- 
ology of  the  removed  tumor  was  that  of  a  most  mahgnant  round-cell  sarcoma 
of  the  lymphoid  type.  Death  took  place  from  metastasis.  It  is  interesting 
to  note  that  in  this  case  exophthalmos  was  present  for  several  weeks  before  the 
tumor  in  the  upper  and  inner  quadrant  of  the  orbit  was  observed. 

Schuchardt  *  reports  an  osteoma  of  the  upper  orbital  wall  which  he  success- 
fully removed  by  Kroenlein's  osteoplastic  method,  without  injur}-  to  the  eye 
and  without  mutilation.  The  symptoms  were  characteristic  of  a  retrobulbar 
tumor,  and,  although  the  growth  was  of  a  strictly  benign  character,  these  symp- 
toms did  not  differ  from  those 
of  a  malignant  tumor.  There 
were,  first,  diplopia,  then  uni- 
lateral exophthalmos,  and  finally 
tumor. 

Koehl's  experience  t  gives  us 
further  e^^dence  of  the  import- 
ance, in  maxillaiy  and  orbital 
tumors,  of  making  a  diagnosis 
before  resorting  to  a  mutilating 
operation,  and,  if  there  be  any 
doubt,  of  erring  on  the  conser- 
vative side.  In  his  second  case, 
that  of  a  woman  of  sixty-five, 
there  were  exophthalmos  and  a 
palpable  tumor  which  had  ex- 
isted for  two  years,  and,  as 
there  were  congenital  pigmented 
moles  on  the  cheek,  a  diagnosis 
of  melanotic  sarcoma  was 
made.  On  the  strength  of 
this  diagnosis  a  more  exten- 
sive operation  was  performed. 
The  tumor  proved  to  be  a  benign  fibro-angioma.  In  Koehl's  first  case  the 
relatively  benign  fibrosarcoma  of  six  years'  duration  was  removed  (as  is  usually 
done  in  all  such  cases)  by  Kroenlein's  osteoplastic  method,  with  relief  of  the 
exophthalmos  and  restoration  of  vision. 

The  melanotic  variety  of  sarcoma  occurs  not  infrequently  as  an  orbital 
tumor.  The  prognosis  is  hopelessly  bad.  In  a  case  of  which  I  have  notes 
exophthalmos,  hemorrhagic  retinitis,  and  choked  disk  were  the  only  symptoms 
which  were  obsers'ed  during  a  period  of  about  eight  months.  AMien  the  eyeball 
was  removed  the  retrobulbar  pigmented  tumor  was  exposed.  It  is  a  question 
whether  it  is  worth  while  to  subject  such  patients  to  a  mutilating  operation. 

The  psammoma,  already  mentioned  as  a  possible  antrum  tumor,  is  a  not 

*  Deutsche  Zeitschr.  f.  Chir.,  1903,  vol.  liv.,  p.  371. 
fBeitraege  z.  klin.  Chir.,  1936,  vol.  xlLx.,  p.  90. 


Fig.  601.— Pathol.  No.  4692.  Author's  Case.  Pho- 
tograph of  Patient  Shown  in  Fig.  599  ;  six  years  after 
operation. 
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uncommon  orbital  tumor.     Fig.  603  is  a  photomicrograph  of  this  interesting 
sarcoma,  which  is  relatively  benign. 

Carcinoma  of  the  Orbit. — Carcinoma  of  the  eyehds  may  secondarily  involve 
the  orbit,  but  malignant  epithelial  tumors  of  the  lachrymal  gland  begin  as  pri- 
mary orbital  growths.  Among  thirty- 
one  primary  tumors  of  the  eyelid  all 
but  three  were  of  the  basal-cell  variety 
and  might  readily  have  been  cured  by 
a  local  excision  if  the  operation  had 
been  instituted  early  in  the  disease. 
Left  alone,  the  basal-cell  epithelioma 
becomes  a  rodent  ulcer  and  slowly 
involves  the  conjunctiva  and  eyeball. 
When  this  has  taken  place  enuclea- 
tion of  the  eye  is  indicated,  and 
cures  have  been  accomplished  at 
this  stage.  When  the  deeper  retro- 
bulbar tissue  is  involved  the  prognosis 
is  unconditionally  bad. 

Fig.  604  illustrates  the  clinical 
appearance  of  a  very  extensive  car- 
cinoma, probably  primary  in  the 
lachrymal  gland.  There  were:  uni- 
lateral exophthalmos,  loss  of  sight, 
great  oedema  of  the  eyelid  and  eye- 
ball, no  dilatation  of  the  veins,  no 
pulsation,  and  no  bruit.  On  palpa- 
tion a  tense  tumor  could  be  felt  behind  the  orbit.  An  attempt  at  operation 
demonstrated  that  the  lesion  was  inoperable. 

On  Plate  XXXVIII,  Fig.  3,  a  and  b,  there  are  shown  the  capsule  and  a 
section  of  a  primary  adenocarcinoma  of  the  lachrymal  gland.  This  case  is  of 
greater  interest,  because  the  tumor  was  originally  benign  and  for  twelve  yeai*s 
gave  no  symptoms.  During  this  period  it  should  have  been  removed,  because 
it  could  then  be  seen  and  felt  in  the  upper  and  outer  margin  of  the  orbit.  As 
the  tumor  grew,  there  developed,  about  two  and  a  half  years  before  the  operation, 
double  vision  and  exophthalmos.  Recently  {i.e.,  within  the  past  month)  acute 
inflammatory  symptoms  manifested  themselves  and  an  abscess  formed.  This 
was  first  drained,  and  then  the  tumor  was  removed,  but  the  infiltration  of  the 
orbital  tissue  was  too  extensive  to  give  any  hope  of  a  radical  excision. 

Fig.  605  is  a  photograph  taken,  after  the  operation,  to  illustrate  an  attempt 
at  complete  eradication  of  all  the  tissues  within  the  orbital  cavity,  in  a  case  of 
carcinoma  arising  in  the  lachrymal  gland.  This  experience  and  that  of  many 
others  whose  published  cases  may  be  found  in  the  literature  of  the  subject 
furnish  ample  evidence  that  the  carcinomata  and  the  more  malignant  sarcomas 
may  not  be  cured  even  by  the  most  extensive  and  mutilating  operation.    On 


Fig.  602.— Pathol.  No.  4488.  Author's  Case. 
Small  Round-cell  Sarcoma  of  Orbit,  with  Exoph- 
thalmos. Boy  aged  five  years;  .symptoms  .six 
weeks.  Death  six  weeks  after  operation,  from 
general  metastasis. 
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the  other  hand,  it  is  an  estabhshed  fact  that  the  benign  and  less  malignant 
forms  of  sarcoma  have  remained  free  from  reeun-ence  even  after  a  conservative 
operation,  one  in  which  the  eyeball  is  preser\'ed.  These  facts  should  be  borne 
in  mind  by  ever}'  surgeon  in  attacking  orbital  tumors.  The  retrobulbar  tumors 
can  be  exposed  by  Kroenlein's  osteoplastic  method  without  injur}'  to  the  eyeball. 

VII.  IxTiL\N.\SAL  Tumors. 

My  experience  has  been  mainly  with  cases  of  carcinoma  of  the  upper  jaw, 
apparently  arising  in  a  nasal  polypus  of  the  adenomatous  type.  In  this  group 
of  cases  not  a  single  cure  has  resulted  from  the  most  extensive  operations,  nor 
have  I  been  able  to  ascertain  any  favorable  results  in  the  literature.  The  same 
has  been  true  of  the  malignant  epitheUal  tumors  arising  from  the  mucous  mem- 
brane of  some  parts  of  the 
nose. 

Through  the  courtesy 
of  Dr.  Rosenheim  I  have 
been  able  to  examine  a 
number  of  cases  of  the 
various  types  of  benign 
intranasal  growths.  I  have 
also  enjoyed  the  pri\'ilege 
of  consulting  a  mono- 
graph which  was  pub- 
lished in  1907  by  Harmer 
and  Glas  *  on  the  malig- 
nant tumors  of  the  inner 
nose.  This  monograph 
contains  a  resume  of  the 
literature  of  the  subject. 
With  this  evidence  before 
me  I  feel  justified  in 
repeating  the  statement 
made  in  1903. t  ^^z.,  that 
the  cases  of  carcinoma  and 
sarcoma  of  the  nose  which 
up  to  the  present  time  have 
been  referred  to  the  gen- 
eral surgeon  for  treatment, 
have  not  been  cured.     The 

solution  of  the  problem  therefore  rests  in  the  hands  of  the  rhinologist.  He 
should  subject  every  intranasal  gro^-th  to  a  careful  microscopic  examination. 
It  is  only  in  this  way  that  he  will  learn  to  distinguish  the  malignant  from  the 

♦Deutsche  Zeitschr.  f.  Chir.,  1907.  vol.  Ixxxix.  p.  433. 
t  Monograph  on  Tumors  of  the  Jaw.  as  yet  unpublished. 


Fig.  603.— Pathol.  No.  8710. 
Perithelioma  of  Dural  Sheath 
bodies  not  calcified. 


Case  of  Dr.  William  H.  Welch, 
of    Optic    Xer\e.      Psanuuoma 
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benign  tumors  and  that  he  will  be  able  to  refer  cases  of  the  former  category  to 
the  surgeon  for  operation  at  an  earlier  period  than  has  hitherto  seemed  practica- 
ble. What  the  results  will  be,  it  is  impossible  to  state;  at  least,  they  cannot  be 
worse  than  they  arc  now. 

As  a  matter  of  fact,  sarcoma  and  carcinoma  are  relatively  rare  lesions  of 
the  nasal  cavities.    According  to  Kuemmel  (quoted  by  Harmer  and  Glas)  they 

occur  approximately  in  the 
proportion  of  one  malignant 
tumor  to  23,000  cases  of 
nose  and  throat  disease. 

Relation  of  Malignant  Tu^ 
mors  to  Nasal  Polypi. — Bill- 
roth in  1855  was  of  the 
opinion  that  there  was  no 
definite  proof  that  benign 
nasal  polypi  underwent  a 
malignant  degeneration. 
Harmer  and  Glas  appar- 
ently agree  with  Billroth, 
but  they  call  attention  to 
the  frequent  coincidence  of 
malignant  tumors  and  be- 
nign nasal  polypi.  This  re- 
lation may  be  expressed  in 
four  ways: — 

(1)  The  polypi  may  be 
the  product  of  a  simple 
chronic  inflammation,  and 
then  carcinoma  may  develop 
accidentally  at  some  later 
date. 

(2)  The  polypi  may  develop  secondarily,  as  the  result  of  a  chronic  catarrh 
of  the  mucous  membrane  in  the  vicinity  of  the  malignant  tumor. 

(3)  There  may  be  malignant  degeneration  of  a  benign  polypus. 

(4)  The  malignant  tumor  in  its  growth  may  assume  in  places  a  polypoid  fonn. 
It  is  my  opinion  that  all  of  these  four  conditions  are  possible ; — but  the  mere 

academic  discussion  of  the  subject  is  at  this  time  of  no  practical  value.  It 
seems  wiser,  with  our  present  knowledge,  to  remove  all  intranasal  polypoid 
growths  properly,  to  subject  them  to  microscopic  examination,  and  then,  when 
a  malignant  histological  picture  is  found,  to  subject  the  patient  to  a  more 
extensive  surgical  intervention. 

In  the  cases  which  I  have  observed  there  has  been  a  history  of  polypoid 
growths  running  back  over  a  period  of  from  one  to  ten  years.  Many  of  these 
patients  had  been  subjected  to  repeated  operations,  but  in  only  one  instance 
had  a  microscopic  examination  of  the  tissue  removed  been  made.     In  the  other 


Fig.  604.— Pathol.  No.  6247,  .Johns  Hopkins  Hospital,  Hal- 
sted's  Clinic.  Adenocarcinoma  of  the  Lachrymal  Gland,  In- 
operable. White  male,  aged  forty-one  years.  Tumor  one 
year. 
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cases  the  patients  had  been  referred  to  a  general  surgeon  only  after  repeated 
recurrences  of  the  polypoid  growths,  and,  in  some  instances,  only  after  definite 
e\'idence  of  involvement  of  the  ant  mm  or  orbital  cavity  had  manifested  itself. 

Benign  Xasal  Polypi. — These  vary  in  size,  position,  and  character,  some 
being  pedunculated  and  others  sessile.  They  all  have  a  covering  of  mucous 
membrane.  In  the  majority  of  cases  the  chief  tissue  of  the  polypoid  grov\1;h  is 
myxomatous.  Frec^uently  the  tissue  is  very  vascular — angionwxoma.  In 
some  cases  hypertrophied  glands  are  found  throughout  the  tumor — adeno- 
m}rxoma.  Now  and  then,  in  the  smaller  polypoid  growths,  there  may  be  more 
fibrous  tissue — fibromyxoma. 

If  the  mucous  membrane  which  covers  the  polypus  receives  an  injury, 
the  inflammator}'  reaction  excited  by  the  infection  which  enters  through  this 
portal  may  cause  the  gro^'th  of  a 
cellular  granulation  tissue  which  is 
scarcely  distinguishable,  except  by 
an  expert  examiner,  from  sarcoma. 
The  point  which  I  wish  to  empha- 
size is,  that  for  the  proper  appre- 
ciation of  intranasal  groTNths  the 
rhinologist  should  in  ever}'  instance 
study  the  removed  tissue  micro- 
scopically and  should  keep  track  of 
his  patients.  This  is  emphasized  by 
Rosenheim  *  and  also  by  Packard. f 

From  my  pereonal  experience 
and  from  a  study  of  the  Uterature, 
I  feel  convinced  that  the  earh'  cases 
of  carcinoma  and  sarcoma  can  eas- 
ily be  recognized  from  the  micro- 
scopic picture.  I  would  emphati- 
cally advise,  however,  that,  in  all 
cases  of  intranasal  polypi  in  which 
there  is  a  suspicion  of  malignancy, 
the  patient  be  given  the  benefit  of 
the  doubt  and  that  the  disease  be 
treated  as  if  it  were  of  an  innocent  nature.  In  view  of  the  present  hopeless 
prognosis  in  cases  of  intranasal  carcinoma  and  sarcoma,  no  patient  should  be 
subjected  to  the  radical  and  mutilating  operation  ordinarily  employed  for  the 
removal  of  a  malignant  tumor  unless  the  diagnosis  is  absolutely  certain. 

Carcinoma. — The  intranasal  carcinomas  which  do  not  arise  in,  or  which 
are  not  associated  with,  polypoid  gro\\i:hs,  resemble  in  their  gross  and  micro- 
scopic pathology  malignant  epithelial  tumors  of  the  mucous  membrane  in  other 
parts  of  the  body.     They  appear,  first,  either  as  small  ulcers  or  as  fungi,  and  they 

♦Johns  Hopkins  Hospital  Bulletin,  June.  19J6.  vol.  xvii..  p.  181. 
t  American  Journal  of  Medical  Sciences,  November,  1933. 


Fig.  605. — Pathol.  No.  7740.  Author's  Case. 
Photograph  of  Patient  after  Operation;  to  illustrate 
an  attempt  at  the  complete  removal  of  all  the  tissues 
within  the  orbital  cavitv  for  carcinoma. 
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give  rise  to  nasal  discharge,  frequently  hemorrhagic.  As  a  rule,  there  is  no 
obstruction  in  the  early  stage  of  the  disease.  With  proper  illumination  the 
educated  eye  should  be  able  to  distinguish  the  carcinomatous  ulcer  from  the 
simple.  In  all  cases  that  are  suspicious  a  piece  of  the  tissue  should  be  removed 
for  diagnosis. 

The  position  occupied  by  the  malignant  epithelioma  varies.  It  may  be 
present  on  the  septum  or  on  the  lateral  nasal  wall,  near  the  antrum  opening. 
A  priniary  origin  in  the  frontal  sinus  is  very  rare.  Moure  classifies  carcinomata 
as  to  whether  they  are  present  in  the  lower,  the  median,  or  the  upper  portion  of 
the  nasal  cavity. 

I  am  convinced  that  there  is  less  hope,  even  if  the  nature  of  the  tumor  is 
recognized  early,  for  a  primary-  carcinoma  of  the  nasal  mucous  membrane  than 
for  one  originating  in  a  nasal  polypus.  The  symptoms  are  often  obscure.  On 
account  of  the  position  of  the  growth  it  is  apt  to  spread  rapidly  to  the  accessory 
sinuses  or  to  the  orbital  cavity.  Infiltration  through  the  hard  and  soft  palates 
into  the  oral  cavity  is  an  uncommon  occurrence  and  is  observed  only  in  the 
later  stages. 

After  a  carcinoma  has  been  present  for  a  short  time  it  is  very  apt  to  be 
complicated  with  a  purulent  infection  of  the  accessory  sinuses,  and  quite  fre- 
quently the  inflammatory  symptoms  may  be  the  first  to  attract  attention; 
they  mask  the  malignant  disease.  For  this  reason,  in  all  cases  in  which  the 
antrum  or  sinuses  arc  opened  for  the  relief  of  infection,  a  microscopic  study 
should  be  made  of  the  tissue  removed.  In  about  fifty  per  cent  of  the  cases  of 
primary  intranasal  carcinoma  which  I  have  seen,  the  diagnosis  was  made  in  the 
laboratory,  after  a  microscopic  examination  of  the  tissues  removed  when  the 
abscess  in  the  antrum  w^as  exposed  for  drainage. 

There  may  be  more  hope  for  malignant  epithelial  tumors  which  are  situated 
in  the  lower  portion  of  the  nose.  They  give  rise  to  earlier  symptoms  and  are 
more  readily  exposed  to  view. 

The  lymph  which  comes  from  the  parts  bordering  upon  the  nasal  cavity  and 
from  the  accessory  sinuses  flows  in  a  backward  direction  and  mingles  with  that 
contained  in  the  subarachnoid  and  subdural  spaces  and  the  retropharyngeal  area 
in  front  of  the  cervical  vertebra'. 

Involvement  of  the  submaxillary  and  submental  lymph  nodes,  in  primary 
intranasal  carcinoma,  is  unconmion,  and  the  establishment  of  such  lymphatic 
involvement  is  a  contra-indication  to  anything  except  a  palliative  operation. 

In  intranasal  carcinoma  the  only  hope  is  for  early  intervention  before  metas- 
tasis has  taken  place. 

Sarcoma. — In  the  majority  of  cases  the  sarcoma  cither  appears  in  the  form 
of  a  simple  nasal  polypoid  growth  or  occurs  as  a  secondary  change  in  a  benign 
myxoma. 

In  other  forms  of  sarcoma  one  must  differentiate  the  disease  from  tuberculosis 
and  from  syphilis.  Tuberculosis  should  be  recognized  from  the  microscopic  ap- 
pearances. To  distinguish  between  a  syphilitic  inflammation  and  a  sarcoma  is 
often  difficult.     In  view  of  the  hopeless  prognosis  for  sarcoma,  I  should  repeat 
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the  advice  offered  for  carcinoma :    If  there  is  any  doubt,  treat  the  patient  for  the 
benign  lesion. 

Cysts  of  the  Middle  Turbinated  Bone. — Jonathan  Wright  *  and  Shambaugh  f 
have  described  cysts  of  the  middle  turbinated  body  the  pathology  of  which  is 
similar  to  the  ethmoid  cysts  which  I  have  described.  They  are  benign  lesions 
and  should  be  treated  conservatively. 


VIII.  Xasopil\ryxgeal  Tumors. 

The  «iame  problems  present  themselves  in  the  nasophar\Tix  as  in  the  nasal 
cavity  proper.  I  believe  that,  in  cases  of  carcinoma  or  sarcoma  of  the  naso- 
pharjmx,  of  the  more  malignant  type,  operative  treatment  offers  Uttle  hope. 
But  there  are,  in  the  nasopharynx  as  in  the  nose,  strictly  benign  tumors,  or 
sarcomas  of  a  very  low  grade  of  malig- 
nancy, which  are  curable  after  an  oper- 
ative removal  which  amounts  to  little 
more  than  enucleation. 

My  personal  experience  with  tumors 
of  the  nasopharynx  is  limited.  Fig.  606 
illustrates  a  nasopharyngeal  gro^^-th 
which  has  filled  and  projects  from  the 
left  nasal  passage,  has  entered  the  left 
orbit  sufficiently  to  produce  slight  ex- 
ophthalmos, and  has  involved  the  left 
antrum,  thereby  producing  slight  swell- 
ing of  the  cheek.  There  is,  however, 
no  recognizable  swelling  in  the  tem- 
poral fossa.  Such  tinnors  may  be 
strictly  benign  and  operable.  This  ca.se 
unfortunately  proved  to  be  malignant 
(round-cell  sarcoma) ;  it  had  involved 
the  base  of  the  skull. 

The  most  recent  and  complete  contri- 
bution on  this  subject  is  that  published 
by  Pincus.J  from  observations  made 
in  von  Bergmann's  clinic.  This  mono- 
graph is  based  on  eighteen  cases  and  gives  a  review  of  the  Uterature.  Custodis  § 
describes  the  various  operative  procedures  for  the  cure  of  nasopharyngeal 
tumors,  while  Hertle  ||  and  Payr^i  describe  Kocher's  osteoplastic  resection  of 
both  halves  of  the  upper  jaw — a  temporary  procedure  carried  out  for  the  purpose 

♦American  Journal  of  Medical  Sciences,  May,  1907. 
t  Annals  of  Surgery.  1902,  xxxvi..  p.  109. 
t  Archiv  f.  klin.  Chir.,  1907,  vol.  Ixxxii.,  p.  110. 
§Beitraege  z.  klin.  Chir.,  1905,  vol.  xlvii.,  p.  37. 
II  Archiv  f.  klin.  Chir..  1904,  vol.  Lxxiii..  p.  75. 
f  Archiv  f.  klin.  Chir.,  1903,  vol.  Lxxii.,  p.  284. 


Fig.  606.— Pathol.  No.  S404.  Author's  Case. 
Photograph  of  Patient  with  Xasopharjngeal 
Tumor.  Note  left  exophthalmos,  bulging  of  left 
naris  with  protruding  growth,  mouth-breathing, 
and  shght  prominence  of  cheek  and  temporal 
fossa.  The  tumor  proved  to  be  an  inoperable 
sarcoma. 
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of  exposing  the  nasopharynx.  Habs  *  reports  an  extirpation  of  a  benign  naso- 
pharyngeal tumor  successfully  effected  by  the  aid  of  a  temporary  resection  of 
the  hard  palate. 

Anatomical  Considerations. — The  pharynx  is  a  peculiarly  shaped  space,  the 
upper  arch  of  which  is  formed  by  the  base  of  the  skull.  This  upper  arch  is 
called  the  fornix,  and  this  portion  of  the  pharynx  communicates  with  the  nasal 
cavity — the  nasopharynx.  Beneath  the  mucous  membrane  of  the  pharynx 
there  is  a  great  deal  of  lymphoid  tissue,  hypertrophy  of  which  tissue  gives  rise 
to  tumors  called  adenoids.  Beyond  this  there  is  a  distinct  fibrous  capsule  which 
contains  areas  of  cartilage,  lesions  of  which  tissue  constitute  the  common  naso- 
pharyngeal fibroids. 

Adenoids. — These  lesions  have  been  discussed  elsewhere.  (See  Dr.  Knight's 
article  in  Vol.  V.)  They  are  not  difficult  to  recognize,  and  their  operative  re- 
moval is  simple.  This  is  the  most  common  lesion  in  the  nasopharynx  of  children. 
In  adults,  however,  a  growth  in  the  nasopharynx  which  has  the  appearance  of 
adenoids  should  be  regarded  with  suspicion,  and  a  piece  should  be  examined 
under  the  microscope  before  any  operative  intervention  is  instituted. 

Fibroids. — This  is  almost  a  special  tumor  of  the  nasopharynx.  Pathologi- 
cally, it  is  a  lesion  on  the  border  line  between  a  benign  and  a  malignant  connec- 
tive-tissue tumor.  The  fibroids  of  the  nasopharynx,  if  not  completely  removed, 
recur  a  number  of  times  after  operation.  They  resemble,  therefore,  the  keloid 
and  the  desmoid  tumor  of  the  abdominal  wall,  or  the  angioma. 

Histologically,  the  fibroids  of  the  nasopharynx  are  very  vascular.  It  is 
this  feature  which  makes  operative  intervention  serious. 

The  fibroid  tumors  arise  from  the  connective  tissue  between  the  mucous 
membrane  of  the  pharynx  and  the  base  of  the  skull.  There  are  two  varieties: 
the  vascular,  which  occurs  in  the  form  of  a  definite  fibro-angioma ;  and  the  hard, 
in  which  fibrous  tissue  and  cartilage  predominate.     (Plate  XXXVII,  Fig.  4.) 

These  tumors  of  the  nasopharynx,  when  they  are  benign,  remain  encapsulated, 
but  in  their  growth  they  produce  atrophy  of  the  bone  and  other  tissues  and 
push  their  way  forward  through  the  nasal  cavity  and  its  sinuses;  or  they  may 
enter  the  orbit  and  extend  as  far  as  the  zygoma;  or  they  may  even  break  into 
the  middle  fossa  of  the  skull  and  give  rise  to  cerebral  pressure. 

Sarcoma. — The  sarcomas  are  rare  and  they  are  practically  incurable.  In 
young  individuals  there  is  a  form  of  sarcoma  which  is  associated  with  adenoids. 
Up  to  the  present  time,  even  though  recognized  early,  this  tumor  has  proved 
incurable. 

As  shown  in  Fig.  606  it  may  be  impossible  to  differentiate  between  the  benign 
and  the  malignant  forms  of  nasopharyngeal  tumor. 

Carcinoma. — This  tumor  is  very  rare  in  the  pharynx,  and  especially  in  the 
nasopharynx.     Up  to  the  present  time  it  has  been  found  a  hopeless  lesion. 

Cysts. — Cases  of  cysts  in  the  nasopharynx  have  been  reported,  although 
veiy  infrequently.  They  vary  in  size  from  a  cherry  to  an  egg.  They  contain 
yellowish  mucoid  material  and  cholesterin  crystals.    These  cysts,  which  are 

*  Deutsche  Zeitschr.  f.  Chir.,  1898,  vol.  xlvii.,  p.  100. 
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probably  of  epithelial  origin,  can  be  recognized  by  aspiration,  and  they  should 
be  treated  with  the  curette. 

Other  Benign  Tumors. — Besides  the  fibroids,  cysts,  and  adenoids,  in  the  naso- 
pharynx, teratomas  have  been  obser\'ed.  Ribbert  looks  upon  the  rare  instances 
of  enchondroma  of  the  nasopharynx  as  representing  remains  of  the  chorda,  and 
to  these  he  gives  the  simple  name  of  enchondro.ns  physalifora  spheno-occipitalis. 
Lipoma,  papilloma,  and  mucoid  polypi  similar  to  those  observed  in  the  nose 
have  been  described. 

The  Clinical  Picture. — My  personal  experience  with  ten  cases  and  a  study  of 
the  literature  have  satisfied  me  that  there  is  verj'  little  hope  from  operative 
treatment  in  cases  of  carcinoma  or  of  the  more  malignant  sarcoma  of  the  naso- 
pharynx. For  this  reason  the  patient  should  be  given  the  benefit  of  the  doubt, 
imless  the  diagnosis  of  a  malignant  tumor  is  positive,  and  he  should  be  treated 
conservatively. 

The  importance  of  the  clinical  picture  of  nasopharyngeal  tumors  becomes 
apparent  when  we  consider  that  it  may  allow  us  to  recognize  these  tiunors  in 
the  early  stage — a  stage  in  which  they  can  be  removed  by  intranasal  or  intra- 
oral methods.  When  the  tumors  have  reached  great  size  it  may  become  necessary 
to  remove  them  by  the  more  serious  procedure  of  a  temporary  resection — an 
operation  which  allows  a  wider  exposure  of  the  nasophar}^nx. 

Clinically,  the  congenital  tumors  may  not  give  s\Tnptoms  until  later  in  life, 
or  they  may  be  recognized  accidentally,  as  when  the  posterior  nares  are  exam- 
ined with  the  mirror.  It  is  important  to  remember  that  adenoids — a  lesion  of 
childhood — frequently  disappear,  without  operative  inter\'ention,  at  puberty. 
The  appearance,  later  in  life,  of  tumors  hke  adenoids  is  suggestive  of  sarcoma. 
The  common  fibroids  of  the  nasopharj^nx  make  their  appearance  between  the 
ages  of  fifteen  and  twenty-five,  sarcoma  between  thirty  and  forty-five,  and 
carcinoma  later. 

The  smaller  tiunors  may  be  present  for  years  without  S}'mptoms.  As  the 
tumor  grows  the  patient  observes  nasal  obstruction  or  difficulty  of  hearing, 
or  he  is  bothered  by  a  cough.  Hemorrhage  is  ver}^  common  in  the  case  of  the 
fibroids  and  is  often  excessive.  In  the  malignant  tumors  hemorrhage  is  absent 
or  slight. 

As  the  nasophar\'ngeal  tumor  increases  in  size  it  more  completely  plugs  the 
nares  and  presses  down  the  soft  palate,  thus  gi\'ing  rise  to  mouth-breathing 
and  to  difficulty  in  respiration  and  in  swallowing.  The  tumor  in  some  cases  may 
grow  around  the  pterygoid  process  and  be  seen  and  felt  in  the  region  of  the  zyg- 
oma. This  must  be  borne  in  mind  when  the  differential  diagnosis  of  tumors  in  the 
temporal  fossa  is  attempted,  as  otherwise  one  might  easily,  in  the  case  of  a  per- 
fectly benign  nasopharj^ngeal  growth,  interpret  the  simultaneous  presence  of 
an  apparently  independent  tumor  in  the  temporal  fossa  as  a  sign  of  malignancy. 
Extension  of  the  growth  into  the  orbit  is  associated  with  exophthalmos  and 
change  of  \ision.  According  to  Simon  sonmolence  is  not  a  positive  sign  of  cra- 
nial invasion. 

Retropharyngeal  Tumors. — Tumors  may  arise  between  the  mucous  mem- 
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brane  of  the  pharynx  and  the  vertebra?.  They  originate  in  the  periosteum  re- 
lated to  the  anterior  ligament.  It  is  practically  impossible  to  differentiate  them 
from  the  nasopharyngeal  fibroids.  Hellendall,  who  collected  thirty-one  cases, 
states  that  these  tumors  may  fluctitate  like  a  cold  tuberculous  abscess. 


IX.  Tumors  of  the  Hard  and  Soft  Palates  and  the  Tonsil. 

Primary  neoplasms  of  the  tissues  of  the  hard  and  soft  palates  are  relatively 
rare,  while  secondary  involvement  from  tumors  of  the  alveolar  border  and  the 
body  of  the  upper  jaw  are  frequent.  (Fig.  576.)  The  most  common  lesion 
of  the  palate  is  the  syphilitic  ulcer,  which,  in  my  experience,  has  never  been 
difficult  to  differentiate  from  a  carcinoma.  The  so-called  mixed  tumors  of  the 
parotid  may  be  situated  beneath  the  mucous  membrane  of  the  palate  or  in  the 
region  of  the  tonsils.      Figs.  607  and  608  illustrate  such  instances.      I  have 

observed  two  cases  in  the 
region  of  the  tonsils.  These 
tumors  are  encapsulated  and 
are  curable  by  a  very  re- 
stricted operation.  Looser* 
publishes  an  article  in  which 
he  gives  an  interesting  ac- 
count of  his  own  experience 
with  tumors  occupying  un- 
usual positions  like  the  ton- 
sil and  the  soft  and  hard 
palates,  and  to  this  account 
he  adds  an  excellent  resume  of 
the  literature  of  the  subject. 
I  have  had  a  large  ex- 
perience with  mixed  tumors 
of  the  parotid,  and,  as  a 
matter  of  ordinary  observa- 
tion, without  reference  to 
the  controvei-sy  as  to  their 
origin  or  the  significance 
of  their  interesting  cellular 
pathology,  I  feel  warranted 
in  saying  that  these  tumors  in  the  majority  of  instances  are  benign.  It  is  safer, 
however,  to  remove  a  tumor  of  this  kind,  not  only  with  its  capsule,  but  also  with 
a  certain  amount  of  the  surrounding  tissue.  Recurrence  has  taken  place  after 
enucleation.  In  the  region  of  the  tonsil  it  may  be  necessary  to  enucleate.  ^\Tien 
this  is  necessary  the  wound  should  be  cauterized  with  the  Paquelin  cautery. 

Fig.  608  affords  evidence  of  the  danger  of  such  enucleation.    The  original 
tumor,  in  this  instance,  was  not  larger  than  a  bean.     It  was  removed  by  enucle- 
*Beitraege  z.  klin.  Chir.,  1906,  vol.  Hi.,  p.  261. 


Fig.  607.- 


-Surg.   No.  3935,   Halsted's  Clinic.     Mixed  Tumor 
of  Parotid  Situated  on  Hard  Palate. 
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ation  under  cocaine  anaesthesia :  it  had  been  present  one  year.     It  is  now  almost 


the  nodule  has  not  increased    in  size. 


two  years  since  the  recurrence,  and 
I  have  just  removed  it  together  with 
a  zone  of  healthy  tissue.  Histologi- 
cally, it  is  a  tumor  on  the  border 
line,  between  a  fibroma  and  a  sar- 
coma. Dr.  William  H.  Welch  de- 
scribes the  histology  of  this  tumor 
to  me  in  the  following  temio:  —  ''In 
some  places  enough  basement  sub- 
stance for  a  fibroma,  in  others  so 
cellular  as  to  be  sarcomatous,  and  in 
the  latter  places  of  an  alveolar  t\'pe; 
the  cells  seem  to  be  of  a  fibroblastic 
origin  rather  than  endothelial.  I  do 
not  make  out  a  definite  relation  to 
blood-vessels.  The  cells  are  rather 
large  and  the  type  not  that  of  a 
ver}'  malignant  sarcoma.  Still  I 
«hould  give  it  a  wide  berth  in   re- 


FiG.  608.— Pathol.  No.  8814.  Author's  Case. 
Fibroma  or  Fibrosarcoma  of  Hard  Palate  and  Gum 
Opposite  the  Last  Molar  Tooth  of  the  Upper  Jaw. 
The  tumor  had  been  present  one  year  when  it  was 
enucleated.     It  recurred  almost  immediately. 

moval.     I  should  call  the  tumor  a  fibro- 
sarcoma." 

Fig.  3  of  Plate  XXXIX  is  a  beauti- 
ful illustration  (drawn  by  Miss  Hayes)  of 
a  diffuse  adenopapilloma  which  involved 
the  hard  palate.  At  its  base  it  had  be- 
come malignant  and  had  infiltrated  the 
bone  of  the  upper  jaw.  This  tumor  re- 
curred in  spite  of  the  most  extensive 
excision.  It  was  a  recurrent  tumor  which 
had  existed  for  twelve  yeare.  I  have 
obserN^ed  tw^o  instances  in  which  this 
lesion  was  histologically  benign  and  in 
which  there  has  been  no  recurrence  after 
operation.  This  form  of  papilloma  is  not 
uncommon  in  the  hard  palate. 

Primarj'  carcinoma  affects  the  tonsil 
more  frequently  than  it  does  the  hard  or 
the  soft  palate.  Among  twelve  cases  of  which  I  have  records  there  were  six 
which  were  inoperable.     Among  the  six  cases  which  were  subjected  to  operation 


Fig.  609. — Pathol.  No.  3077,  Johns  Hop- 
kins Hospital.  Diagram  of  Carcinoma- 
tous Ulcer  of  Tonsil  and  Soft  Palate.  White 
male,  aged  fifty-nine  years;  ulcer  four 
months.  Excised  locally  only.  (Halsted.) 
Xo  recurrence  eight  j-ears  after  operation. 
For  microscopic  picture  see  Fig.  595. 
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there  has  occurred  only  one  permanent  cure;  and  it  is  very  interesting  to  note 
that,  in  this  instance,  the  ulcer  which  involved  the  tonsil  and  soft  palate  was 
removed  only  locally.  It  is  eight  years  since  the  operation  was  performed  by 
Dr.  Halsted,  and  there  has  been  no  evidence  of  recurrence.  (Fig.  609.)  In 
the  remaining  five  cases  very  extensive  local  operations  were  performed  and 
the  affected  lymph  nodes  were  thoroughly  extirpated,  but  nevertheless  two 
post-operative  deaths  have  occurred  and  there  have  been  no  permanent  cures. 
Such  results  can  scarcely  fail  to  make  one  hesitate  to  perform  more  than  a  local 
operation  in  a  case  of  carcinoma  of  the  tonsil  or  the  soft  and  hard  palates.     Fig. 


Fig.  610.— Pathol.  No.  7891,  St.  Agnes  Hospital,  Dr.  Bloodgood's  Clinic.  Photograph  of  Result 
Six  Weeks  After  Operation  for  Carcinoma  of  Tonsil.  White  male,  aged  forty  years ;  ulcer  two  weeks ; 
disease  not  cured  by  operation. 

610  illustrates  the  result  of  a  recent  attempt  of  my  own  (in  a  case  of  very  early 
carcinoma  of  the  tonsil)  at  a  very  extensive  operative  removal,  not  only  of  the 
diseased  tonsil  but  also  of  the  adjacent  part  of  the  lower  jaw.  The  tumor,  how- 
ever, although  it  had  apparently  existed  for  only  two  weeks,  must  have  infil- 
trated deeply  the  tissues  situated  posteriorly,  because  the  patient  died  of  recur- 
rence in  the  post-pharyngeal  lymph  nodes.  My  study  of  these  cases  leads  me 
to  believe  that  metastasis  will  take  place  first  to  the  inaccessible  lateral  and 
post-pharyngeal  lymph  nodes,  and  consequently  the  extensive  removal  of  the 
nodes  below  the  jaw  cannot  increase  the  probabilities  of  a  cure,  but  only  the 
operative  mortality  and  the  degree  of  mutilation. 
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X.  Tumors  of  the  Temporal  Fossa. 


In  the  temporal  fossa  I  have  obsened  a  few  cases  of  tumor  which  are  espe- 
cially instructive  from  the  standpoint  of  differential  diagnosis;  and  I  am  of  the 
opinion  that  in  every  instance  of  this  kind  an  exploratory^  incision  should  be  made, 
because,  on  the  one  hand,  the  xery  malignant  tumors  are  inoperable,  and, 
on  the  other,  mutilating  operations  are  not  only  dangerous  but  unnecessary 
for  the  curable  lesion. 

I  have  observed  a  tumor  of  the  temporal  fossa  which,  at  the  exploratory 
incision,  proved  to  be  an  inoperable  sarcoma  arising  from  the  periosteum  of 
the  cranial  bone.  In  two  other 
cases  in  which  the  clinical  pic- 
ture did  not  differ  enough  from 
this  case  to  allow  a  differ- 
ential diagnosis,  at  the  ex- 
plorator}'  operation,  pus  was 
found  and  both  patients  re- 
covered. 

In  the  very  interesting  case 
of  dermoid  cyst  of  the  temporal 
fossa,  reported  and  illustrated 
by  Dr.  J.  Shelton  Hoi'sley,  of 
Richmond.  Va.,*  the  huge  tumor 
was  eradicated  in  the  belief 
that  it  was  a  sarcoma.  Death 
resulted.  If  an  exploratory  in- 
cision had  been  made,  I  am 
confident  that  the  l)enign  nature 
of  the  lesion  would  have  been 
recognized  and  that  the  more 
conservative  operation  indicated 
would  have  proved  less  danger- 
ous. The  procedure  followed  by  Dr.  Horsley  is,  however,  the  one  usually 
employed,  but  I  trust  that  I  have  been  able  in  this  article  to  present  the 
subject  in  such  a  way  that,  in  the  future,  surgeons  will  make  a  positive  diag- 
nosis before  resorting  to  extensive  operations  for  tumors  of,  and  in  the  region  of, 
the  jaws. 

Fig.  611  is  a  photograph  of  Horsley's  patient.  In  my  experience  a  tumor 
of  this  size,  of  two  years'  duration,  would  be  hopeless  if  it  were  a  carcinoma  in  a 
dermoid  cyst,  or  one  of  the  more  malignant  sarcomas.  The  probabilities  would 
be  in  favor  of  the  assumption  that  the  tumor  was  benign  or  one  of  the  less  ma- 
lignant sarcomas.     It  should  have  been  removed  by  enucleation.f 

♦Annals  of  Surgery.  1937.  vol.  xlvi.,  p.  716. 

fDr.  Horsley  gave  me  the  opportunity  to  study  the  tissues  removed  in  this  case,  and  I  am 
confident  that  he  will  understand  that  my  remarks  are  general  and  not  at  all  personal. 
VOL.  VI. — 55 


Fig.  611. 


-Pathol.   No.  8007,  Dr.  Horsley's  Case.     Der- 
moid Cyst  of  Temporal  Fossa. 
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II.  OPERATIONS  FOR  TUMORS  OF  THE  ALVEOLAR  BORDER, 

THE  BODY  OF  THE  JAW,  THE  ANTRUM,  THE  ORBIT,  THE 

HARD  AND  SOFT  PALATES,  AND  THE  NASAL 

CAVITIES. 

Tumors  of  the  Alveolar  Border. — For  ossifying  periostitis  and  exostosis  one 
should  turn  back  a  muco-periosteal  flap  and  should  extract  only  such  teeth 
as  are  diseased  and  which  would  be  extracted  in  any  event.  This  exposes  the 
new-growth  of  bone.  In  the  lower  jaw  one  can,  as  a  rule,  find  the  line  of  separa- 
tion between  this  osseous  growth  and  the  body  of  the  jaw.  As  much  of  the  new- 
growth  as  possible  should  be'  removed  without  interfering  with  the  continuity 
of  the  body  of  the  jaw.  On  the  body  of  the  upper  jaw  one  must  exercise  greater 
care,  and  smaller  pieces  should  be  chiselled  away.  If  one  proceeds  in  this  care- 
ful manner  the  thin  bony  capsule  of  the  antrum  will  be  preserved  and  the  antrum 
cavity  will  not  be  opened.  After  the  bone  has  been  removed  one  should  attack 
the  periosteum  of  the  muco-cutaneous  flap,  trimming  it  away  with  scissors  or 
destroying  it  with  the  Paquelin  cautery.  If  bleeding  is  not  marked  the  flap 
can  be  replaced,  but  in  some  cases  it  will  be  necessary  to  pack  with  gauze  for  a 
few  days.  One  should  expect  a  slight  recurrence  of  bone  formation,  but  second 
operations  are  rarely  necessary. 

For  the  cure  of  the  connective-tissue  epulis  discussed  on  page  818,  as  well  as 
for  the  cure  of  the  adamantine  epithelioma  of  the  alveolar  border  (page  843), 
a  slightly  more  extensive  local  operation  is  demanded.  The  alveolar  growth  is 
encircled  with  a  knife  in  such  a  manner  as  to  leave  a  collar  of  uninvolved  mucous 
membrane.  These  flaps  composed  of  soft  parts  are  dissected  until  the  body 
of  the  jaw,  along  the  line  where  the  soft  parts  join  the  alveolar  border,  is  exposed. 
At  this  stage  the  open  wound  will  require  packing  with  gauze  to  check  oozing. 
The  periosteum  is  next  divided  and  pushed  back;  then  the  alveolar  border  be- 
yond the  confines  of  the  tumor  is  cut  through  w^ith  the  bone  forceps.  This 
removes  the  alveolar  tumor  with  a  margin  of  mucous  membrane  and  bone. 
Now  one  should  attack  the  tooth  cavities  beneath  the  tumor.  This  is  best  done 
with  a  curette  and  the  Paquelin  cautery.  The  operation  is  therefore  in  some  cases 
performed  in  a  piecemeal  fashion,  but  if  the  curette  and  Paquelin  cautery  have 
been  employed  I  have  never  known  a  recurrence  to  take  place.  It  is  not  nec- 
essary, in  the  removal  of  these  tumors,  to  destroy  the  continuity  of  the  body 
of  the  lower  jaw,  or  to  open  the  antrum  cavity  in  the  upper.  I  have  perfonhed 
the  entire  operation  under  cocaine  anaesthesia.  The  bone  forceps  is  a  safer 
instrument  than  the  chisel.  I  have  known  the  body  of  the  lower  jaw  to  frac- 
ture in  the  attempt  to  chisel  the  alveolar  border. 

As  stated  before  (page  821),  it  is  justifiable,  in  younger  individuals,  to  at- 
tempt removal  of  the  epulis  with  the  preservation  of  the  teeth,  if  they  are  not 
decayed.     That  this  can  be  done  successfully  is  shown  in  Fig.  558. 

Tumors  of  the  Lower  Jaw. — The  typical  resection  of  the  lower  jaw  is  not 
a  difficult  procedure.     The  skin  incision,  of  course,  varies  with  the  nature  of  the 
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growth.  In  some  cases  it  is  best  to  carry  the  skin  incision  from  the  angle  to 
the  symphysis,  beneath  the  body  of  the  lower  jaw.  This  skin  flap  can  be  turned 
up.  If  but  a  portion  of  the  jaw  is  to  be  removed,  it  may  not  be  necessary  to 
c&TTy  the  incision  to  the  mouth,  but  in  some  cases  it  facilitates  the  i-esection 
to  carrj'  the  incision  to  the  angle  of  the  mouth,  or  from  the  symphysis  to  the 
middle  of  the  lower  lip.  The  lower  jaw  should  be  di\'ided  with  the  Gigli  saw, 
and  it  is  better  to  make  the  first  di^^sion  anteriorly;  then  one  can  gra^p  the 
bone,  withdraw  it  outward,  and  remove  as  much  as  is  indicated  by  the  extent 
of  the  tumor  growth. 

The  technical  difficulties  in  resection  of  the  lower  jaw  are,  as  already  stated, 
not  veiy  great.  The  point  which  I  am  particular  to  emphasize  in  this  contri- 
bution is  that  the  so-called  typical  resection  should  be  avoided,  and  that  the 
amount  of  bone  to  be  removed  should  be  governed  entirely  by  the  pathology 
of  the  tumor. 

In  the  periosteal  osteosarcoma  the  entire  tumor  must  be  removed.  (Fig. 
565.)  This  tumor  alwaj's  has  a  thick  capsule,  and  the  outlines,  both  of  the  soft 
parts  and  of  the  bone,  are  sharply  defined.  On  the  other  hand,  in  the  case  of 
the  periosteal  fibrosarcoma  and  fibromj-xosarcoma  (Fig.  567)  I  am  of  the  opin- 
ion that  the  bone  may  be  preserved.  AMien  the  tumor  is  first  removed  the  bone 
should  be  left  intact,  and  then  afterward  some  of  the  bone  ma}'  be  bitten  away 
with  rongeur  forceps.  For  this  varietj'  of  tumor  such  a  conservative  procedure 
is  justifiable,  and,  in  my  own  experience,  it  is  not  followed  by  recurrence. 

^^^len  the  exploratory'  incision  has  revealed  the  fact  that  the  tumor  is  a 
spindle-cell-and-round-cell  perio.steal  sarcoma  of  the  lower  jaw  (Fig.  568),  one  is 
justified  in  attempting  a  very  radical  local  excision;  but  even  this  procedure, 
up  to  the  present  time,  has  not  accomplished  a  cure. 

For  the  rare  medullary  tumors  of  the  body  of  the  lower  jaw  (Figs.  569, 
570,  and  571)  one  should  be  content  with  curetting  or  with  subperiosteal  resec- 
tion, and  in  many  of  the  cases  the  continuity  of  the  lower  jaw  may  be  presented . 

Tumors  of  the  Upper  Jaw. — The  same  principles  as  those  set  forth  above 
should  govern  the  surgeon  in  his  operative  procedures  upon  antrum  tumors. 
One  should  never  proceed  with  the  typical  resection  of  the  upj^er  jaw — an 
operation  which  is  mutilating  on  account  of  its  destruction  of  the  teeth  and 
alveolar  process — until  the  character  of  the  tumor  is  ascertained  by  an  explora- 
tory incision.  Up  to  the  present  time  the  records  show  no  permanent  cures  of 
the  more  malignant  antrum  tumors — the  carcinomata  and  the  spindle-cell-and- 
round-cell  sarcomata.  My  experience  teaches  me  that  the  fibrosarcoma  and 
the  fibromyxosarcoma  of  the  antrum  (Figs.  573  and  574)  can  Idc  removed  by 
a  very  consers'ative  operation. 

Dental-Root  Cysts,  Dentigerous  Cysts,  Adamantine  Epithelioma. — The  pro- 
cedures required  in  the  operative  treatment  of  these  lesions  have  been  discussed 
along  with  the  clinical  picture  and  pathology  of  these  tumors.     (See  page  834.) 

The  position  taken  by  me  in  regard  to  the  operative  treatment  of  the  tumors 
of  the  upper  and  lower  jaws  is  radically  different  from  that  ad^^lsed  in  the 
majority  of  modem  text-books.    This  view,  however,  has  been  forced  upon 
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Fig.  612. — Skin  Incision 
for  Kroenlein's  Osteoplastic 
Operation.  (From  Domela- 
Nieuwenhuis,  in  Beitr.  z. 
Klin.  Chir.,  1900,  vol.  xxvii.) 


me  by  the  study  of  these  cases,  and  it  is  beginning  to  be  the  view  taken  by  others 
in  their  pubUcations,  after  a  similar  careful  clinical  and  pathological  investigation. 
Carcinoma  with  Secondary  Involvement  of  the  Upper  and  Lower  Jaws. — In 
this  group  of  tumors  the  attitude  of  the  surgeon  should  be  entirely  different  from 
the  one  which  I  have  just  advocated;  he  should  adopt  a  more  radical  procedure. 
This  is  based  upon  the  fact  that  the  local  growth  of  a  carcinoma  is  different 
from  that  of  a  sarcoma;  and  experience  has  shown  that  a  permanent  cure  of  a 
carcinoma  depends  upon  a  more  radical  local  extirpation,  combined,  in  the 

majority  of  cases,  with  an  excision  en  bloc  of  the  neigh- 
boring lymph  nodes  and  their  surrounding  tissues. 

The  curable  sarcoma  can  be  cured  by  a  less  radi- 
cal local  operation.  The  more  malignant  sarcoma  kills 
by  metastasis,  and  the  results  are  not  improved  by  a 
more  radical  local  operation. 

In  all  forms  of  carcinoma  the  local  operation  should 
•  be  more  extensive  than  that  which  is  required  for  sar- 
coma, and,  in  the  majority  of  cases,  it  should  be  com- 
bined with  the  removal  of  the  lymph  nodes  and  lymph 
vessels. 

When  these  extensive  operations  are  performed 
on  the  upper  or  the  lower  jaw  it  facilitates  the  tech- 
nique to  expose  the  common  carotid  and  place  upon  it 
a  temporary  ligature  with  Crile's  clamp.  Crile  and  many  other  surgeons  prefer 
to  give  the  ansesthetic  through  tubes  which  are  introduced  into  the  nose,  the 
pharynx  at  the  same  time  being  packed  with  gauze.  Halsted,  Kroenlein,  and 
others  prefer  to  have  the  patient  in  Rose's  position  during  that  stage  of  the  oper- 
ation in  which  there  is  any  danger  of  aspiration  of  blood.  I  prefer  the  latter  posi- 
tion, because,  as  demonstrated  by  Kroenlein,  it  allows  the  operation  to  be  done 
with  the  least  amount  of  ansesthetic.  It  is  possible,  in  the  majority  of  cases,  if 
the  dissection  is  performed  slowly  and  bloodlessly,  as  it  should  be,  to  finish  the 
operation  without  being  bothered  very  much  by  the  accumulation  of  blood  in 
the  pharynx. 

Orbital  and  Retrobulbar  Tumors. — The  most  important  special  procedure  for 
the  exposure  of  retrobulbar  tumors,  with  the  object  of  preserving  the  eye  and 
restoring  the  continuity  of  the  bony  orbital  fossa,  is  the  so-called  osteoplastic  re- 
section of  Kroenlein,  first  described  by  Domela-Nieuwenhuis.*  The  steps  of  the 
operation  are  as  follows: — A  curved  incision,  with  the  convexity  toward  the 
eye  (Fig.  612),  is  made  through  the  skin  over  the  temporal  fossa.  This  exposes 
the  outer  rim  of  the  bony  wall  of  the  orbit  and  enables  one  to  make  a  periosteal 
and  osseous  flap  which  is  afterward  replaced  in  its  proper  position.  Fig.  613 
illustrates  the  line  of  division  of  the  bone  and  the  shape  of  the  piece  removed. 
The  principle- of  making  this  flap  is  the  same  as  that  employed  in  the  osteo- 
cutaneous flap  required  for  gaining  access  to  the  cranial  cavity.  Care  must  be 
exercised  not  to  sever  the  soft  part  of  the  flap  from  the  piece  of  bone  to  which 
♦Beitraege  z.  klin.  Chir.,  1900,  vol.  xxvii.,  p.  559. 
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it  is  adherent.  In  separating  the  contents  of  the  orbital  cavity  from  the  bone 
flap  special  care  is  required  to  avoid  injuring  the  eye  and  infraorbital  vessels  and 
nerves. 

Tavel,*  following  the  modem  principle  of  Kocher,  which  aims  to  avoid  di- 
viding branches  of  the  facial  nerve  in  operations  upon  the  face,  has  modified 
Kroenlein's  procedure  in  such  a  manner  as  not  to  injure  the  orbital  branch  of  the 


Fig.  613. — Kroenlein's  Osteoplastic  Resection  of  Orbit.     Lines  of  bone  incision  marked  on  left 
orbit;  defect  shown  in  right  orbit,     a.  Piece  removed.      (From  Domela-X ieuwen h n is,  op.  cit.) 

facial  ner\T.     This  modification  is  best  described  by  the  reproduction  of  his 
illustration  (Fig.  614). 

In  my  limited  experience  with  orbital  and  retrobulbar  tumoi-s,  all  of  which 
up  to  the  present  time  have  been  malignant,  I  have  not  employed  Kroenlein's 
method.  That  a  part  of  the  bony  orbital  wall  can  be  removed  without  much 
deformity  is  shown  in  Fig.  601.  In  this  case  the  tumor  occupied  the  lower  and 
outer  quadrant  of  the  orbit,  and  had  broken  through  the  orbit  into  the  antrum, 
but  the  rim  of  the  orbital  fossa  had  not  been  destroyed.  The  line  of  incision 
which  was  adopted,  and  which  avoided  inflicting  any  injur\'  upon  the  facial  ner\^e, 
is  shown  in  Fig.  614.  The  osseous  rim  of  the  orbital  fossa,  from  the  external 
angular  process  of  the  frontal  bone  down  to  the  infraorbital  canal,  was  removed 

♦Deutsche  Zeitschr.  f.  Chir.,  1907,  vol  lxxx\-ii.,  p.  561. 
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by  chiselling,  and  all  the  bony  anterior  wall  of  the  antrum  was  also  removed. 
The  tumor  had  destroyed  the  thin  septum  of  bone  between  the  orbit  and  the 
antrum.  It  is  evident,  as  it  seems  to  me,  that  one  must  modify  the  operation 
to  meet  the  requirements  c^f  the  case!  I  am  inclined  to  feel  that  in  the  majority 
of  instances  the  facial  nei-ve  can  be  preserved  and  that  in  tumors  which  are 
strictly  orbital  Kroenlein's  osteoplastic  procedure  may  be  followed. 

In  carcinoma  of  the  orbit,  when  it  becomes  necessary  to  remove  the  eye, 
the  dissection  of  the  orbital  tissues  should  be  very  complete,  as  shown  in  Fig.  605. 
This  may  best  be  done  by  exposing  the  periosteum  along  the  bony  rim  of  the  orbit 
and  then  separating  it  from  the  underlying  bone  until  the  optic  nerve  and  its 
accompanying  vessels  shall  have  been  exposed.  In  a  few  of  my  cases  complete 
enucleation  was  possible,  except  at  the  position  of  the  optic  nerve.     At  this 


Fig.  614. — Tavel'.s  Modification  of  Kroenlein's  Operation;    skin  incision  to  avoid  injury  of  facial 
nerve.      {Deutsche  Zeitschr.  f.  Chir.,  1907,  vol.  Ixxxvii.,  p.  561.) 

Kroenlein's  skin  incision.  HHHHHI  Chisellings  through  bone. 

Tavel's   skin   incisions.  H II II I  Lines  of  resection  of  outer  orbital  wall. 


point  I  could  see  with  the  naked  eye — and  this  was  subsequently  confirmed  by 
an  examination  with  the  microscope — that  carcinomatous  tissue  had  grown  along 
the  optic  nerve  into  the  skull  cavity.  In  these  patients  there  was  a  local  recur- 
rence of  the  cancerous  disease,  and  death,  with  symptoms  of  cerebral  tumor, 
followed.  I  did  not  think  it  justifiable  in  these  cases  to  proceed  with  any 
further  attempt  by  opening  the  skull. 

Retropharyngeal  Tumors. — There  is  the  greatest  difference  of  opinion  in 
regard  to  the  treatment  which  should  be  adopted  in  cases  of  this  nature.  Some 
advocate  the  most  radical  kind  of  removal,  while  others  claim  that  it  is  best  to 
leave  the  growths  alone.  AVhen  their  existence  is  recognized  at  an  early  date, 
I  believe  that  intranasal  or  intraoral  treatment  will  suffice.  In  the  case  of 
a  young  individual  one  may  take  a  conservative  stand  as  regards  the  benign 
fibroids,  because  in  many  cases  they  disappear  at  puberty.  AMien  the  tumor, 
however,  grows,  or  when  there  are  recurrent  hemorrhages,  operative  interfer- 
ence is  demanded. 
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In  very  large  benign  tumors,  such  as  I  have  illustrated  in  Fig.  G06,  operation 
should  be  performed;  but  if  the  tumor  is  malignant,  nothing  will  l3e  accomplished, 
of  course,  by  o})erative  interference.  Many  of  these  huge  benign  tumors  have 
been  successfully  removed,  and  a  fatal  issue  from  hemorrhage  or  from  obstmc- 
tion  has  thus  been  prevented. 

Although  there  are  many  methods  of  oiDcrating,  Kocher's  temporary'  resec- 
tion of  both  halves  of  the  upper  jaw  is  apparently  the  best. 

Kocher's  Osteoplastic  Resection  of  Both  Halves  of  the  Upper  Jaw. — This 
method,  although  de\"ised  b}'  Kocher.  was  pubUshed  by  Lanz  in  1S92.*  Trache- 
otomy is  performed:  the  pharynx  is  packed;   in  some  cases  the  external  carotid 


Fig.  615. — Pavr's  Position  for  Operations  on  the  Xasophars-nx. 
/.  klin.  Chir.,  1903,  vol.  Lcxii.,  p.  284.) 


(From  Payr,  in  Archil^ 


arteries  are  Ugated;  a  longitudinal  incision  is  made  through  the  upper  lip  down  to 
the  bone ;  the  mucous  membrane  of  the  alveolar  border  is  di\'ided  transversely ; 
the  periosteum  is  stripped  back;  a  chisel  is  employed  to  di\'ide  the  alveolar  proc- 
esses of  the  upi^er  jaw  horizontally;  the  two  halves  of  the  upper  jaw  are  sepa- 
rated in  the  middle  line;  the  soft  palate  is  not  always  cut  through;  the  wound  is 
packed  with  gauze  for  a  few  minutes ;  and  then,  when  the  packing  is  removed, 
it  will  generally  be  found  practicable  (the  hemorrhage  having  ceased)  to  make 
a  direct  attack  upon  the  tumor. 

PajT  reconmiends  a  modified  Rose  position  (Fig.  615),  and  does  not  perform 
tracheotomy.  Fig.  616  represents  the  patient  (the  same  as  the  one  shown  in 
Fig.  603),  at  the  time  of  the  operation,  in  Pa3T's  position.  The  entire  Kocher's 
temporar\-  resection  had  been  completed  and  the  wound  packed  preliminary 
to  attacking  the  tumor. 

*  Deutsche  Zeltschr.  f.  Chir.,  vol.  xxxv.,  p.  43. 
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Kammerer,  of  New  York,  reports  a  successful  case.*  The  ultimate  result  in 
this  case  is  shown  in  Fig.  617.  The  deformity,  as  will  be  remarked,  is  insignifi- 
cant. Kammerer  ligated  both  external  carotids,  used  Payr's  position,  did  not 
perform  tracheotomy,  and  did  not -divide  the  soft  palate.  He  does  not  state 
whether  or  not  there  was  much  hemorrhage.     The  tumor  was  easily  exposed 


Fig.  616. — Pathol.  No.  8404.  Author's  case.  Photograph  Taken  at  Operation  on  Patient  E.x- 
hibited  in  Fig.  606.  Kocher's  temporary  resection  of  both  upper  jaws.  Picture  taken  just  before  the 
last  act  (chi.selling  in  the  middle  line  of  the  upper  jaw)  of  the  operation.  The  patient  is  in  Pavr's  position. 
(Fig.  ei5.) 

and  its  attachment  to  the  base  of  the  skull  was  separated  by  blunt  dissection; 
the  slight  venous  oozing  which  occurred  at  that  moment  was  controlled  by  a 
tampon.  Kammerer,  therefore,  was  very  fortunate  in  his  experience  with 
hemorrhage.     In  Kammerer's  case  the  tumor  had  destroyed  the  bony  base  of  the 

♦Transactions  of  American  Surgical  Association,  vol.  xxv.,  1907,  p.  293. 
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skull,  and  when  the  tumor  was  removed  the  dura  was  seen  and  pulsations  of  the 
brain  were  obsen'ed.      This  possibility  in  benign  tmnoi-s  has  been  mentioned. 

I  believe  that  in  these  cases  it  might  be  better  to  ligate  one  external  car- 
otid and  temporarily  clamp  the  common  carotid  on  the  side  corresponding  to  the 
attachment  of  the  nasopharyngeal  tumor.  Crile  prefei"s  to  give  ether  through 
a  tute  introduced  into  the  mouth  and  to  tampon  the  pharj'nx.  I  agree  with 
Payr  that  this  method  is  not  nece.ssaiy,  and  I  acted  upon  this  belief  in  my  case. 
The  tampon  is  in  the  way,  and 
now  and  then,  even  when  it  is 
applied  by  experienced  hands, 
it  may  have  to  be  removed, 
which  would  be  a  serious  com- 
plication at  some  of  the  criti- 
cal moments  of  this  operation. 
Kroenlein,  in  his  work  on  the 
operative  treatment  of  tumors 
of  the  uijper  jaw,  has  showTi 
that  light  anaesthesia  is  best. 
Kuhn  intubates  and  packs 
the  phar\Tix  about  this  in- 
t moral  tallage.* 

Nurokf  reports  a  number 
of  successful  cases  in  which  the 
nasophan^Tigeal  tumor  was  ex- 
tirpated through  the  space 
gained  by  a  temporary  resec- 
tion of  the  hard  and  soft 
palates. 

Intranasal  Diseases. — From 
what  has  just  been  said  it  can 
be  easily  inferred  that  when 
intranasal  tumoi-s  are  referred 
to  the  general  surgeon  for 
operations  other  than  intra- 
nasal, the  prognosis,  with  a  few 
exceptions,  is  hopeless.  There 
are  a  few  benign  intrana.sal  growths  which  can  be  more  completely  removed 
and  with  less  risk  than  b}*  the  intranasal  method.  In  view,  however,  of  the  hope 
that  intranasal  malignant  disease  will  be  recognized  eariier,  surgeons  should  be 
familiar  \\-ith  the  more  approved  methods  of  attacking  such  lesions  through 
an  extranasal  operation. 

Radical  Procedures. — AMien  the  nasal  growth  has  invaded  the  antrum  or  orbi- 
tal cavity  one  should  proceed  with  its  removal  in  nearly  the  same  way  as  in  the 

*Centralbl.  f.  Chir.,  19C6,  vol.  xxxiii.,  p.  241. 
fCentralbl.  f.  Chir.,  19C8,  vol.  xxxv..  p.  671. 


Fig.  617. — White  Male,  Aged  Twenty-one  Years;  two 
and  a  half  years  after  bilateral  temporarj-  resection  of  both 
superior  maxillse  (Kocher)  for  tumor  of  nasopharjTix.  (From 
Kammerer,  Transactions  of  Amer.  Surg.  Asso.,  1907,  vol. 
XXV.,  p.  293.) 
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operation  already  described  for  excision  of  the  upper  jaw,  and  it  is  my  opinion 
that,  in  every  operation  for  a  malignant  nasal  tumor,  whether  the  antrum  or  the 
orbital  cavity  be  involved  or  not,  the  operation  should  proceed  through  the 
cavity  of  the  antrum.  A  flap  from  the  cheek  should  be  turned  down,  the  in- 
cision starting  at  the  upper  lip  and  following  the  line  of  the  nose  to  the  angle 
between  the  nose  and  the  eye.  Then  a  curved  incision  should  be  carried  from 
a  point  below  the  eye  to  the  zygoma.  The  flap  thus  outlined  should  be  turned 
back  and  down.  With  a  bone  forceps  the  connection  between  the  nasal  bone  and 
the  superior  maxilla  is  divided  and  the  nose  is  dislocated  toward  the  opposite  side. 
This  gives  access  to  the  nasal  and  antrum  cavities.  One  can  remove  most  of 
the  anterior  bony  wall  of  the  antrum  and  the  floor  of  the  orbit,  and  in  this  way 
secure  a  fairly  wide  exposure.  "  The  alveolar  border  and  the  hard  palate  of  the 
upper  jaw  may  be  preserved.  This  procedure  is  less  radical  than  the  total  re- 
section of  the  upper  jaw,  and  I  am  inclined  to  the  opinion  that  one  should  give 
this  method  the  preference,  as  it  is  less  mutilating  and  as,  in  any  early  operable 
case,  it  offers  as  much  hope  of  a  permanent  cure  as  may  reasonably  be  entertained. 

Less  Radical  Procedures. — The  number  of  operations  which  are  described  by 
Harmer  and  Glas,  and  pictured  by  Bryant  and  von  Esmarch  in  their  text-books 
on  operative  surgery,  is  almost  as  great  as  the  number  of  possible  tumors.  Each 
operation  is  based  on  the  principle  of  a  temporary  resection  which  allows  an 
exposure  of  the  nasal  cavity  and  the  removal  of  the  intranasal  gro\\"th  with  the 
least  permanent  deformity.  None  of  these  operations  appears  to  me  to  be  feasi- 
ble for  malignant  tumors. 

The  temporary  resection  of  the  nose  (Chassaignac's  method  and  von  Lan- 
genbeck's  method)  may  be  employed  for  the  removal  of  those  benign  polypi 
which,  on  account  of  their  size  and  position,  are  inaccessible  to  intranasal 
operation. 

With  the  evidence  at  hand  I  am  more  firmly  convinced  than  ever  that  be- 
nign intranasal  lesions  are  accessible  to  intranasal  methods  in  the  hands  of  the 
expert,  that  malignant  lesions  should  be  recognized  earlier  by  the  routine  mi- 
croscopic examination  of  pieces  excised  for  diagnosis,  and  that  for  such  tumors 
only  the  more  radical  extranasal  operations  should  be  performed,  the  most 
radical  of  which  consists  of  complete  excision  of  the  upper  jaw.  But  I  would 
suggest  that  a  somewhat  less  radical  procedure  should  be  employed, — one  in 
which  the  alveolar  border  and  palate  of  the  upper  jaw  are  preserved  (unless, 
of  course,  these  areas  are  involved).  I  feel  that  all  the  other  very  ingenious 
methods  are  of  historical  interest  only. 


III.  INFLAMMATION  OF  THE  JAWS  AND  THEIR  SOFT  PARTS. 

With  good  dentistry  and  thorough  care  of  the  mouth  and  teeth  the  chief 
portals  of  entrance  for  the  more  serious  inflammations  are  excluded. 

In  the  inflammatory  swellings  about  the  teeth  and  the  upper  and  lower 
jaws,  one  must  make  a  differential  diagnosis  from  new-growths.     In  my  ex- 
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perience,  this  has  not  been  a  very  difficult  procedure.  In  the  few  cases  in 
which  a  differential  diaffnosis  seemed  impossible  I  have  always  treated  the  lesion 
as  if  it  were  inflammatory,  because  I  was  quite  convinced  that  any  new-growth 
associated  with  so  much  infiltration  would  be  hopeless  from  the  standpaint  of 
operative  removal.  This  rude  will  be  found  to  be  a  good  one  in  other  localities 
besides  the  jaivs. 

Perthes  (op.  cit.)  recognizes  a  hsematogenic  ostitis  of  the  jaw,  ^\-ith  and 
without  a  preceding  infectious  disease.     Then  he  describes  two  kinds  of  peri- 


FiG.  618. — Pathol.   No.  7677.     Author's  case.     Hemorrhagic  Periostitis   of  Left  Lower  Jaw, 
traumatic  in  Bantis  disease.     White  female,  aged  twenty-two  years;  s^inptoms  four  days. 

ostitis  and  osteomyeUtis — one  secondary  to  infection  through  the  teeth  or  from 
inflammations  of  the  gums,  the  other  traumatic,  following  the  extraction  of 
teeth,  or  from  fractures.  Among  the  specific  inflammations  tuberculosis,  acti- 
nomycosis, and  s}-]Dhilis  must  be  borne  in  mind.  Among  the  toxic  inflamma- 
tions the  necrosis  of  phosphorus  and  that  of  arsenic  are  not  infrequent,  and  in 
addition  there  is  a  similar  inflammation  with  necrosis  among  the  workers  in 
mother-of- jx'arl . 

In  the  majority  of  cases  the  infection  begins  in  the  gum  or  about  the  teeth 
and  rarely  involves  a  large  area,  nor  is  it  associated  vsith  much  necrosis  of  bone. 
In  the  upper  jaw  the  chief  danger  is  an  antrum  suppuration,  while  in  the  lower 
jaw  the  periostitis,  if  not  checked,  may  lead  to  total  necrosis.  In  some  of  the 
cases  the  perimaxillaiy  phlegmon  (cellulitis  of  the  neck,  floor  of  the  mouth,  and 
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pharynx)  is  the  most  serious  comphcation,  while  in  a  few  rare  instances  there 
may  be  an  extensive  thrombophlebitis  which  may  eventually  extend  to  the 
veins  of  the  brain. 

In  the  more  chronic  cases  one  must  carefully  examine  for  tuberculosis,  the 
ray  fungus,  and  the  Spirochsete  pallida,  and  must  also  think  of  the  possibility 
of  some  toxic  substance  like  phosphorus  or  arsenic. 

Hemorrhagic  Periostitis. — I  have  called  attention,  in  the  section  relating  to 
tumors  of  the  alveolar  border,  to  a  peculiar  uniform  hypertrophy  of  the  gums 
associated  with  leukaemia  (Figs.  555  and  556),  and  here  I  wish  to  emphasize 
the  fact  that,  in  some  of  the  grave  anaemias  and  diseases  of  the  blood  accom- 


FiG.  619. — Anterior  Lateral  View  of  the  Upper  and  Lower  Jaws,  with  the  external  cortical  portion 
of  the  bone  covering  the  roots  of  the  teeth  removed,  exposing  the  cancellated  tissue,  the  roots,  and  the 
cribriform  tubes.     (From  Cryer's  "Internal  Anatomy  of  the  Face.") 


panied  with  bleeding  from  the  gums,  there  may  occur,  after  traumatism  and 
especially  after  extraction  of  teeth,  a  sudden  swelling  of  the  body  of  the  lower 
jaw  accompanied  by  redness,  tenderness,  and  oedema.  At  first  sight  this  re- 
sembles acute  purulent  periostitis,  but  there  is  neither  fever  nor  septic  leuco- 
cytosis.  Fig.  618  is  a  photograph  of  an  interesting  and  rare  observation  of 
this  nature.  The  patient,  a  white  girl  aged  twenty-two,  had  passed  through 
an  attack  of  typhoid  fever  five  years  previously,  and  since  that  time  she  had 
observed  redness  and  bleeding  from  the  gum.  Four  days  before  she  came 
under  my  care  a  profuse  hemorrhage  from  the  gum  had  taken  place,  and  the 
swelling  of  the  lower  jaw  had  then  made  its  appearance.  The  pigmentation, 
the  appearances  presented  by  the  blood,  and  the  large  spleen  indicated  Banti's 
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disease.  The  swelling  of  the  jaw  disappeared  in  about  ten  days.  This  patient 
has  now  been  under  my  observation  for  a  period  of  three  years  and  there  has 
been  no  recurrence  of  the  hemorrhagic  periostitis. 

Infections  Through  and  About  the  Teeth. — The  permanent  tooth  (Fig.  619) 
is  embedded  in  a  bony  sac,  the  alveolar  process  of  the  jaw.  This  is  well  shown 
in  the  figure.  The  bone  forming  the  tooth  sac  is  lined  with  periosteum;  this 
periosteum  is  reflected  about  the  root  of  the  tooth,  the  two  surfaces  coming  in 
contact.  This  tissue  is  unusually  vascular  and  sensitive.  Surrounding  the 
so-called  neck  of  the  tooth,  between  the  root  and  the  crown,  there  is  connective 
tissue,  quite  vascular,  covered  with  squamous  epitheHum.     This  is  called  the 


Fig.  620. — Skull  of  Child,  aged  six  years,  illustrating  the  deciduous  teeth  in  position  and  the 
development  of  the  permanent  teeth.  (From  Crj-er,  "Internal  Anatomy  of  the  Face,"  S.  S.  White 
Dental  Mfg.  Co.,  Philadelphia,  1901.) 

gum,  and  this  gum  tissue  is  intimately  connected  ^sith  the  periosteum,  ^^^lile 
the  periosteum  is  sensitive,  the  gum  is  not  so.  The  enamel  crown  of  the  tooth 
extends  a  little  below  the  gum.  The  body  of  every  tooth  is  pierced  by  a  canal, 
and  this  canal  entei*s  one  or  more  roots.  These  root  canals  are  the  chief  por- 
tals of  entrance  for  infection  when  the  enamel  has  been  injured  and  the  dentine 
exposed.  AMien  dentists  fill  teeth  without  disinfecting  the  root  canal  with  a 
fine  needle  dipped  in  carbolic  acid,  there  is  frequently  trouble.  AMienever  there 
is  tenderness  of  a  tooth,  with  tenderness  and  swelling  about  its  root,  search 
should  be  immediately  made  for  the  cavity,  and  the  root  canals  should  be  dis- 
infected. I  wish  to  emphasize  this  point,  because  in  my  experience  most  sur- 
geons and  not  a  few  dentists  are  ignorant  of  this  important  point.  The  sur- 
geon and  dentist  must  consult  together,  and  I  am  confident  that  many  serious 
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infections  of  the  upper  and  lower  jaw  can  be  prevented  by  early  exposure  and 
disinfection  of  the  root  canal. 

When  the  infection  extends  beyond  the  tooth  we  have  an  alveolar  perios- 
titis. This  may  lead  at  once  to  a  gum  boil  or  an  abscess,  with  or  without  necro- 
sis. If  unchecked  and  of  a  virulent  character,  the  alveolar  periostitis  of  the 
lower  jaw  may  extend  and  lead  to  total  necrosis.  This  occurs  very  infrequently 
in  the  upper  jaw  where  extension  is  chiefly  into  the  antrum.  The  close  rela- 
tion of  the  roots  of  the  teeth  of  the  upper  jaw  to  the  antrum  cavity  are  shown 
in  Fig.  619. 

Non-Erupted  Teeth. — Fig.  620  shows  the  relations  of  the  erupted  and  non- 
erupted  teeth  in  a  child,  and  Fig.  621  a  non-erupted  wisdom  tooth.  These 
relations  must  be  borne  in  mind  in  obscure  infections  of  the  upper  and  lower 


Fig.  621. — Impacted  Lower  Third  Molar  Tooth,  with  pressure  on  the  infradental  nerve;  symptoms 
of  neuralgia.     Diagnosis  could  be  made  by  x-ray.     (From  Cryer,  op.  cit.) 


jaws.  An  a:- ray  picture  will  always  show  the  presence  of  a  non-erupted  tooth, 
and  dentists  to-day  are  employing  the  x-ray  for  diagnosis  with  most  gratifying 
results. 

Gingivitis  or  Stomatitis. — As  compared  with  infections  of  the  teeth,  primary 
infections  of  the  mucous  membrane  of  the  alveolar  border,  or  the  so-called  gum, 
are  relatively  infrequent  causes  of  osteomyelitis.  M(»rcurial  gingivitis  is  not 
difficult  to  recognize.  Rarely  is  it  followed  by  alveolar  periostitis  and  necrosis. 
Th(!  blue  line  on  the  gum  in  lead  poisoning  never  goes  any  further.  "\Mth  the 
bleeding  of  gingivitis  in  scurvy,  purpura,  and  htemophilia  there  is  practically 
never  any  secondary  involvement  of  bone.  The  very  virulent  forms  of  sto- 
matitis in  children  are  always  accompanied  by  gingivitis,  but  seldom  go  on  to 
periostitis  and   osteomyelitis.     The  mucous   patches  of  syphilis  and  the  soft 
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characteristic  ulcers  of  tuberculosis,  although  not  frequent,  should  be  recog- 
nized when  situated  on  the  gum. 

Riggs'  Disease  {Pyorrhoea  alveolaris). — In  this  rare  lesion  there  is  a  scanty 
purulent  secretion  associated  with  atrophy  and  recession  of  the  gum.  The 
tooth  is  exposed  beneath  the  enamel.  In  more  advanced  cases  the  tooth  be- 
comes loose,  and  the  disease,  if  unchecked,  leads  to  the  loss  of  teeth. 

Pidpitis  and  Gingivitis. — Pulpitis  (inflammation  of  the  tissue  filling  the 
canal  of  the  tooth)  and  gingivitis  are  diseases  easily  controlled  by  good  den- 
tistry and  cleanliness.  In  my  experience  every  indi\'idual  who  has  difficulty 
in  keeping  the  teeth  clean  should  be  given  a  tooth  paste  or  powder  contain- 
ing some  potassium  chlorate.  Now  and  then  there  are  no  symptoms  of  the  low 
grade  of  inflammation,  except  a  little  bleeding  and  tenderness  of  the  gum. 
Potassium  chlorate  acts  as  a  specific  in  such  cases. 

Different  Forms  of  Periostitis  and  Osteomyelitis. 

The  relative  proportion  of  grave  and  slight  infections  of  the  upper  and 
lower  jaws  can  be  demonstrated  by  the  following  statements  in  regard  to  sixty- 
eight  cases  of  which  I  possess  good  records. 

Among  thirty-five  cases  involving  the  lower  jaw  there  were  but  two  exam- 
ples of  tuberculosis,  and  but  four  in  which  there  was  complete  necrosis  of  the 
body  of  the  lower  jaw.  In  the  remaining  cases  the  periostitis  was  associated 
with  some  slight  necrosis  of  the  alveolar  border  in  fifteen  cases,  and  with  par- 
tial necrosis  of  the  body  of  the  jaw  in  fourteen  cases.  But  this  necrosis  leads 
to  no  deformity.  In  the  remaining  two  cases  the  infection  was  confined  to  the 
soft  parts  only.  Osteomyelitis  of  the  jaw  secondary  to  fracture  or  a  bullet 
wound  is  rather  infrequent.  Most  fractures  properly  treated  heal  without 
necrosis. 

It  will  be  observed  that  in  infections  of  the  lower  jaw  total  necrosis  and 
tuberculosis,  which  is  usually  associated  with  total  necrosis,  are  not  veiy  fre- 
quent complications. 

Among  twenty-four  cases  in  which  there  was  infection  of  the  upper  jaw  there 
were  fifteen  in  which  the  disease  was  associated  with  antrum  suppuration. 
Total  necrosis  of  the  upper  jaw  was  not  observed  in  a  single  instance.  Alveo- 
lar periostitis  with  slight  necrosis  of  the  alveolar  border  was  present  in  nine 
cases. 

Early  intervention  is  more  important  in  infections  of  the  upper  than  in  those 
of  the  lower  jaw,  for  the  danger  arising  from  total  necrosis  of  the  latter  is  less 
serious  than  the  danger  which  is  associated  with  involvement  of  the  antrum. 

Alveolar  Periostitis. — The  pain  from  an  alveolar  periostitis  is  not  distinguish- 
able from  that  of  an  ordinary  toothache;  but,  when  the  inflammation  is  con- 
fined to  the  tooth  (pulpitis),  the  tooth  is  tender,  and,  when  it  has  extended 
to  the  alveolar  periosteum,  tapping  of  the  alveolar  border  is  extremely  painful, 
and  there  is  swelling  in  this  locality.  There  is  not  much  difficulty  in  making 
the  diagnosis.  The  question  always  arises  as  to  when  an  incision  should  be 
made.     If  there  are  simply  tenderness  and  a  little  swelling  it  is  justifiable  first 
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to  treat  the  tooth;  but  if  the  case  is  seen  late,  and  if  the  oedema  and  swelhng 
have  extended  to  the  cheek  from  the  upper  jaw,  or  to  the  tissues  over  the  body 
of  the  lower  jaw,  an  incision  should  be  made  at  once  under  local  ansesthesia. 
Pus  is  usually  encountered.  The  incision  should  be  carried  to  the  bone.  Now 
and  then  no  pus  is  found,  but  the  symptoms  are  relieved.  In  some  cases  the 
alveolar  abscess  from  the  periostitis  is  of  a  subacute  or  chronic  character  and 

ruptures  spontfneously.  In  such 
cases  the  focus  of  disease  is  more 
apt  to  be  in  the  root  than  in  the 
alveolar  bone,  and  the  treatment 
should  be  first  instituted  by  the 
dentist. 

Early  incision,  in  alveolar  peri- 
ostitis, will,  I  am  confident,  pre- 
vent the  involvement  of  the  antrum 
in  infections  of  the  upper  jaw,  and 
necrosis  in  infections  of  the  lower 
jaw. 

Metastatic  Infections  of  the  Neck 
in  Alveolar  Periostitis.  —  Now  and 
then  an  abscess  forms  in  the  neck 
with  no  evidence  of  infection  of  the 
lower  jaw  except  a  carious  tooth, 
or  an  abscess  may  develop  in  the 
antrum  or  the  temporal  fossa  from 
a  pulpitis  of  a  tooth  in  the  upper 
jaw.  In  Fig.  622  is  shown  a  very 
large  abscess  in  the  submaxillary 
triangle  of  the  neck.  In  this  patient 
nothing  could  be  found  but  a  tooth 
in  which  there  was  a  cavity.  These 
abscesses,  which  are  most  frequent  in  children,  may  arise  without  any  prodromal 
symptoms  on  the  part  of  the  carious  tooth.  It  is  from  observations  like  this  that 
one  learns  the  importance  of  frequent  dental  supervision  of  the  teeth  in  children. 
It  is  only  necessary  in  these  abscesses  to  open  and  drain  them.  A  small 
incision  is  sufficient;  the  scar  need  never  be  disfiguring. 

Sinuses  in  Chin  and  Neck  Secondary  to  Pulpitis  or  Alveolar  Periostitis. — 
Clinically,  these  sinuses  fall,  as  a  rule,  into  two  groups.  In  the  smaller  group 
there  is  a  history  of  spontaneous  rupture  or  incision  of  an  abscess,  as  illustrated 
in  Fig.  622;  in  the  larger  group  the  symptoms  are  chronic,  and  the  sinus  ap- 
pears, without  previous  warning,  in  the  neighborhood  of  the  chin  or  in  some 
dependent  position  in  the  neck.  In  my  experience,  in  addition  to  the  treatment 
of  the  tooth,  it  is  generally  necessary  to  excise  such  a  fistula.  It  is  justifiable, 
however,  as  a  preliminary  treatment,  to  try  disinfection  with  pure  carbolic 
acid  followed  by  alcohol,  and  then  to  inject  the  bismuth-vaseline  paste  of  Beck. 


Fig.  622.— Pathol.  No.  8429.  Author's  Case.  Sub- 
maxillary Abscess  associated  with  pulpitis  of  a  molar 
tooth  of  the  left  lower  jaw,  but  with  no  evidence  of 
alveolar  periostitis.  Cured  by  extraction  of  tooth  and 
incision  of  abscess. 
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Alveolar  Periostitis  with  Necrosis  of  the  Alveolar  Border. — The  symptoms  do 
not  differentiate  this  lesion  from  the  simple  periostitis  without  necrosis.  As 
a  rule,  this  complication  is  encoimtered  only  when  treatment  ha.s  l)een  insti- 
tuted late.  In  other  cases  it  is  associated  with  the  spontaneous  rupture  of 
the  abscess.  As  the  necrotic  bone  is  small  there  is  no  objection  to  its  immedi- 
ate removal. 

Periostitis  of  tfie  Loiver  Jaic,  irith  Partial  or  Total  Necrosis. — Clinically,  the 
local  and  general  conditions  of  these  patients  are  such  that  they  at  once  dif- 
ferentiate the  disease  from  the  inflammations  of  a  milder  degree.  There  are 
high  fever  and  leucoc\1:osis,  and  all  the  usual  signs  of  general  infection,  and 
the  local  symptoms  are  much  more  severe.  Now  and  then  the  disease  is  com- 
plicated by  a  distinct  cellulitis.  The  lesion,  as  a  rule,  can  be  prevented  by 
good  dentistry,  and  its  further  spread  may  be  arrested  by  an  earh'  incision  of 
the  parts  involved  in  the  alveolar  jx'riostitis.  In  a  very  few  cases  the  infection 
travels  so  rapidly  that  within  from  twenty-four  to  forty-eight  hours  the  entire 
lower  jaw  is  involved  in  the  inflammatory  process.  In  these  very  acute  infec- 
tions one  should  not  confine  the  incision  to  the  mouth  onh-,  but  incisioas  should 
be  made  in  the  neck  and  carried  down  to  the  bone.  Multiple  incisions  are 
usually  required,  ^^^len  the  acuteness  of  the  inflammatory  process  has  sub- 
sided one  should  be  very  conservative  in  the  removal  of  the  dead  bone.  \\^ait 
until  the  periosteum  throws  out  an  involucrum  of  sufficient  strength  to  pre- 
serve the  contour  of  the  jaw.  The  sequestrum  should  be  removed  in  small 
pieces  and  at  intervals. 

The  most  unfortunate  complication  is  the  loss  of  the  teeth.  In  two  cases 
which  I  had  under  observation  for  a  period  of  ten  yeai-s,  I  was  able  to  preserve 
the  continuity  of  the  lower  jaw,  but  not  the  teeth.  Both  of  these  patients 
wear  plates. 

Secondary  Infections  of  the  Antrum  from  Alveolar  Periostitis  of  the  Upper 
Jaw. — For  a  discussion  of  this  subject  see  page  879. 

Secondary  Myositis  Leading  to  Ankylosis  of  the  Lower  Jaw.—~1  will  consider 
this  complication  when  I  come  to  describe  lesions  of  the  temporo-maxillary 
joint. 

IV.  TUBERCULOSIS  OF  THE  JAWS. 

From  a  clinical  standpoint  there  is  really  no  difference  between  p3'0genic 
periostitis  and  osteomyelitis  and  tuberculous  j)eriostitis  and  osteomyelitis. 
The  tuberculous  infection  resembles  the  subacute  or  chronic  pyogenic  infection, 
but,  as  it  is  quite  possible  for  tuberculosis  to  be  secondarily  engrafted  on  the 
pyogenic,  we  may,  in  tuberculosis  of  the  jaw,  get  a  history  of  an  acute  onset. 
According  to  Perthes  (op.  cit.),  tuberculosis  of  the  periosteum  and  bone  of  the 
upper  and  lower  jaws  may  be  secondary-  to  a  tul^erculous  ulcer  of  the  mucous 
membrane,  or  the  infection  may  reach  the  jaw  through  a  carious  tooth,  or  it 
may  l^e  ha^matogenic. 

In  my  experience,  tuberculosis  has  alwaj's  involved  the  lower  jaw  and  has 
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been  characterized  by  multiple  sinuses  and  large  sequestra.  All  the  cases 
which  I  have  observed  have  been  in  colored  children  under  ten  years  of  age. 
Good  results  were  obtained  by  rather  conservative  measures,  such  as  removal 
of  the  sequestra  and  injections  of  iodoform  emulsion  into  the  sinuses,  combined 
with  the  usual  medical  treatment  for  tuberculosis.  There  is  nothing,  there- 
fore, except  the  naked-eye  and  the  microscopic  appearances  of  the  tissues  to 
characterize  tuberculous  periostitis  and  osteomyelitis  of  the  jaw.  One,  how- 
ever, may  be  suspicious  of  the  existence  of  a  tuberculous  or  an  actinomycotic 
infection  from  the  greater  amount  of  indurati(m  in  the  soft  parts  about  the 
sinuses.  In  tuberculosis,  as  in  actinomycosis,  the  first  sign  of  disease  may  be 
the  presence  of  small  abscesses  in  the  mouth,  along  the  alveolar  border,  or  in 
the  neck  beneath  the  body  of  the  lower  jaw.  Such  chronic  abscesses,  however, 
are  not  impossible  in  a  pyogenic  infection.  The  point  which  I  wish  to  emphasize 
is  this:  that  in  all  abscesses  in  and  about  the  jaw,  especially  when  they  have 
formed  with  but  slight  symptonis,  a  careful  examination  should  b(;  made  for 
the  presence  of  either  the  tubercle  bacilli  or  the  ray  fungi,  because  the  demon- 
stration of  one  or  the  other,  especially  the  ray  fungus,  indicates  a  more  radical 
treatment  than  is  required  for  the  pyogenic  infection. 

When  tuberculosis  of  the  mucous  membrane  begins  in  the  gum  it  gives 
rise  to  an  ulcer  which,  I  think,  can  always  be  differentiated  from  carcinoma. 
This  ulcer  has  a  ragged,  undermincMl  edge  and  it  is  free  from  any  evidence  of 
induration.  When  the  ulceration  reaches  the  periosteum  this  tissue  is  de- 
stroyed and  there  follows  necrosis.  In  this  form  of  tuberculosis  of  the  jaw  the 
disease  may  be  limited  to  a  small  area. 

In  tuberculosis  of  the  upper  or  lower  jaw,  which  has  originated  through  a 
carious  tooth,  the  diagnosis  at  first  is  more  difficult.  The  lesion  is  frequently 
observed  in  children,  and  the  swelling  about  the  tooth  in  the  beginning  of  the 
disease  does  not  differ  from  what  is  observed  in  a  non-tuberculous  case,  but 
the  persistence  of  a  boggy,  indurated  swelling  after  treatment,  or  after  extrac- 
tion of  the  tooth,  should  make  one  suspicious.  Cases  of  this  nature  are  not  diag- 
nosed, as  a  rule,  until  typical  tuberculous  granulation  tissue  has  formed  and 
sequestration  has  taken  place. 

In  tuberculosis  of  apparently  hiematogenic  origin  the  clinical  i)icture  is  som(>- 
what  different.  The  upper  jaw,  it  has  been  found,  is  thi'  one  more  frequently 
involved.  A  swelling  makes  its  appearance  over  thc^  infraorbital  ridge ;  a  small 
abscess  and  then  a  sinus  develop  in  this  locality,  and  a  small  sequestrum  is  dis- 
charged; healing  may  eventually  take  place,  with  slight  ectropion  of  the  lower 
lid.  According  to  Perthes  this  cours(>  is  (piite  characteristic ;  but  I  have  observed 
a  similar  picture  in  what  I  thought  was  a  non-tuberculous  antrum  infection, 
which  spontaneously  perforated  just  below  the  infraorbital  ridge.  In  the  thr(>e 
cases  which  I  have  seen  the  affected  tissues  were  studied  microscopically,  and 
at  the  operation  no  evidence  of  tuberculosis  was  found.  For  this  reason  I  am 
of  the  opinion  that  the  clinical  picture  described  by  Perthes  is  not  necessarily 
pathognomonic  of  tuberculosis.  In  young  infants  a  hu>matogenic  tuberculous 
[process  of  the  frontal  or  palatine  bone  may  have  a  picture  so  similar  to  that 
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of  an  empyema  of  the  antrum  that  a  differential  diagnosis  is  possible  only  when 
we  consider  that  at  this  age  no  antrum  sinus  exists. 

In  the  lower  jaw  the  disease  begins,  as  a  rule,  somewhat  acutely,  without 
an  ulcer  on  the  gum  or  a  carious  tooth.  One  or  more  little  lumps  appear  along 
the  alveolar  border  and  over  the  body  of  the  lower  jaw.  Then  the  lymph  nodes 
in  the  submaxillary  triangle  swell,  and  afterward  sinuses  develop  in  the  mouth, 
along  the  alveolar  border,  and  in  the  neck.  In  the  latter  locality  they  can  be 
traced  from  the  surface  to  the  body  of  the  jaw  and  to  the  lymph  nodes.  The 
description  of  Perthes  corresponds  exactly  with  what  I  observed  in  the  two  cases 
which  came  under  my  observation.  In  both  of  these  cases  the  patients  were 
colored  children  about  five  years  of  age. 

Tuberculosis  of  the  Antrum. — Although  the  diseases  of  the  maxillary  and  other 
sinuses  are  considered  elsewhere,  I  wish  to  call  attention  here  to  the  possibility 
of  the  occurrence,  in  the  antrum  of  an  adult,  of  a  tub(n*culous  inflammatory 
process  which  cannot  be  distingui.shod  clinically  from  sarcoma  or  carcinoma. 
Only  a  few  cases  of  this  nature  have  been  reported  in  the  literature.*  I  desire 
to  refer  to  these  cases,  however,  as  further  evidence  of  the  importance  of  ex- 
ploring the  antrum  before  one  subjects  the  patient  to  a  typical  resection  of  the 
uj)per  jaw. 


V.   ACTIXOMYCOSIS   OF  THE  JAWS. 

As  my  personal  experience  with  this  infection  generally,  and  with  its  involve- 
ment of  the  jaw  specially,  is  limited  to  a  few  cases,  I  must  base  this  description 
chiefly  upon  the  excellent  resume  of  Perthes. 

Actinomycosis,  when  it  involves  the  region  of  the  jaw,  presents  itself  most 
commonly  as  an  infection  of  the  soft  parts  alone.  In  a  smaller  number  of  cases 
it  is  observed  as  an  infection  of  the  soft  parts  with  secondary  involvement  of  bone; 
under  these  circumstances  it  must  be  differentiated  from  pyogenic  and  tuber- 
culous ix^riostitis  and  osteomyelitis.  In  still  another  group  of  cases  it  appears 
as  a  primary  central  necrosis  or  as  a  central  new-growth  of  the  lower  jaw,  and 
must  then  he  differentiated  from,  tumors  proper. 

When  the  actinomycotic  infection  presents  itself  clinically  as  an  abscess 
in  the  region  of  the  jaw  there  is  nothing  to  differentiate  it  from  some  acute 
or  chronic  abscess  due  to  other  causes.  AMien  this  abscess,  however,  is  opened, 
careful  obsei'vation  will  disclose  the  presence  of  sulphur  granules  in  the  thick, 
creamy  pus.    The  diagnosis  can  be  confirmed  by  microscopic  examination. 

Cases  of  this  kind  are  not  often  observed  first  by  the  experienced  surgeon, 
and  bacteriological  investigation  has  usually  been  omitted.  Most  frequently  these 
I)atients  present  theniselves  with  sinuses  in  the  region  of  the  upper  or  the  lower 
jaw,  or  in  both  regions,  and  they  give  a  history  of  multiple  chronic  abscesses 
which  have  ruptured  or  have  been  incised.     Some  of  these  sinuses  open  upon 

*Coenen.  in  Archiv  f.  klin.  Chir.,  1903,  vol.  Ixx.,  p.  841;  and  Wolff,  in  Archiv  f.  klin.  Chir., 
1906,  vol.  Ixxxi.,  ii.,  p.  221, 
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the  surface  of  the  skin,  while  others  open  into  the  mouth.  In  these  cases,  on 
l)ali)ation  one  is  struck  with  the  excessive  amount  of  scar  tissue  which  surrounds 
the  sinuses.  Next  to  the  sulphur  granules  in  the  pus  or  granulation  tissue,  this 
hyperfibrosis  in  the  base  of  the  granulation  tissue  is  a  characteristic  feature  of 
actinomycotic  infection,  and  when  the  bone  is  involved  there  is  often  hyper- 
ostosis due  to  an  ossifying  periostitis.  The  sinuses  may  be  very  numerous. 
(Fig.  623.) 

When  there  has  })een  secondary  involvement  of  the  upper  or  the  lower  jaw 
from  infection  of  the  adjacent  soft  parts,  there  is  nothing  especially  characteris- 


r"iG.  02.S. — Surg.  Xo.  12392,  Jolms  Hopkins  Hospital,  I lalstod's  Clinic.  .\etin()niy<o.sis  of  Face, 
with  multiple  sinuses  and  absce.s.ses  about,  but  not  iiivolviuK.  the  jaws.  Age  seventeen  years,  symptoms 
nine  months.  Death  at  end  of  four  and  a  lialf  years,  from  general  tuberculosis.  Actinomycosis  appar- 
ently cm-ed. 

tic  of  the  bone  involvement  to  distinguish  the  lesicm  from  tuberculosis  or  chronic 
pyogenic  infection. 

Th(!  cases  in  which  the  actinomycosis  involves  th(>  centres  of  the  lower  jaw 
arc  rare.  They  j^-esent  themselves  clinically  as  a  swelling  of  the  lower  jaw, 
with  one  or  more  sinuses  opening  u})on  the  surface  of  the  mucous  nu^mbrane, 
and  on  incision  one  finds  a  cavity  filled  with  granulation  tissue.  i)us,  sequestra, 
and,  in  some  cases,  an  involucrum.  In  a  few  instances  the  central  bone  abscess 
has  been  found  to  possess  no  communication  with  the  external  woi'ld. 

In  a  very  few  cases  the  central  actinomycotic  infection,  with  its  pus  and 
granulation  tissue,  has  given  rise  to  an  ex])ansion  of  the  outer  shell  of  ]M)ne  and 
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the  formation  of  a  definite  tumor-like  growth  with  a  bone  capsule.  (Fig.  624.) 
In  these  ca.<:es  a  differential  diagnosis  from  a  benign  dentigerous  cyst,  a  central 
adamantine  epithelioma,  or  a  sarcoma,  cannot  be  made  without  an  exploratory 
incision.  As  a  matter  of  fact,  in  very  many  of  these  cases  the  diagnosis  of  cen- 
tral sarcoma  has  been  made,  and  on  the  strength  of  this  diagnosis  total  resection 
has  been  performed. 

For  the  diagnasis  of  actinomycosis,  therefoif,  the  surgeon  must  constantly  bear 
this  infection  in  mind  when  he  encountei's  lesions  of  any  kind  in  the  upper  or 
the  lower  jaw,  or  in  their  immediate  vicinity.  The  rule  which  I  wish  again  to 
emphasize  is  that  an  exploratory  incision  should  always  Ix'  made  Ix^fore  one 


Fig.  624. — Tumor-like  .\ctiuoiuyfot-is  ol    tlie  Lower  .law.      Ub.-servation  of  Legrain.      (Kruiu 
Poncet-Berartl:    "Traite  clinique  de  I'actinomycose  humaine.") 

resorts  to  total  resection  of  the  jaw.  By  means  of  such  an  incision  the  surgeon 
will  be  able  to  expose  all  central  lesions  to  the  naked  eye.  The  pus  and  the 
actinomycotic  granulation  tissue  should  never  Ix'  mistaken  for  a  new-gro^^•th. 
In  some  cases  the  sulphur  granules  are  so  scanty  that  they  may  be  overlooked. 
It  should,  however,  be  the  rule  in  every  case  of  infection  to  examine  the  pus 
and  granulation  tissue  at  once  with  the  microscope  before  one  resorts  to  the 
operative  jjrocedure. 

In  the  tn'atment  of  actinomycosis  of  the  jaws  the  same  principles  apply 
as  elsewhere,  with  some  modifications.  All  authorities  agree  that  these  pa- 
tients should  receive  potassium  iodide  in  increasing  doses.  Bevan,  of  Chicago 
{Jour.  Amer.  Med.  Asso.,  Nov.  11th.  190o),  recommends  copper  sulphate  in  doses 
of  about  five  grains  three  times  a  day.  \'erA'  few  authorities  are  content  with 
medical  treatment  only.  Sawyei-s  (Jour.  Amer.  Med.  Asso.,  May  11th.  1901). 
from    his   .^tudv   of    the    literature,    seems    content    with    medical    treatment 
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and  irrigation  with  potassium  iodide.  In  1899,  John  Ruriih,  of  lialtiniore 
{Annals  of  Surgery,  1899,  Vol.  XXX.,  pp.  417,  605,  and  722),  collected  all  the 
cases  which  had  been  observed  in  America.  His  conclusions  agree  with  those 
of  Perthes  and  other  German  authorities. 

Perthes  advocates  the  cons(>rvative  treatment.  The  abscess  and  sinus 
should  be  freely  opened;  the  granulation  tissue  should  be  excis(>d  or  cui-etted; 
disinfection  should  be  instituted  with  pui'e  carbolic  acid,  iodine,  or  the  Pacjuelin 
caut(U'y;  the  wound  should  be  packed  and  allowed  to  heal  from  the  bottom  l)y 
granulation;  and  the  disinfection  should  be  kept  up  until  the  wound  has  com- 
pletely healed.  Perthes  calls  attention  to  the  fact  that  in  central  actinomy- 
cosis of  the  lower  jaw  the  results  have  been  just  as  good  after  conservative 
operations  as  when  total  extirpation  (resection)  has  b(>en  carri(>d  out. 

The  prognosis  for  l(>sions  in  and  about  the  lower  jaw  has  been  unusually 
good.  Appar(>ntly  about  ninety  per  cent  have  recovered,  while  for  infection 
of  and  about  the  upper  jaw  the  reverse  is  true.  This  result  is  doubtless  due  to 
the  fact  that,  when  the  -infection  has  penetrated  to  the  fossic  at  the  base  of  the 
skull  behind  the  lower  jaw,  there  is  danger  of  secondary  involvement  of  the  brain 
or  the  spinal  cord.  This  result  was  observed  in  one  of  my  cases  about  eight 
years  after  the  onset  of  the  infection. 

There  is  no  doubt  that  cases  of  actinomycosis  have  been  cured,  and  many  of 
the  i)atients  have  been  followed  for  a  period  of  more  than  five  years;  but  the 
percentage  of  cures  recorded  in  the  literature  is  based  upon  ol)servations  which 
covered  a  period  of  only  two  years — a  period  which  I  do  not  think  to  be  suffi- 
ciently long.  It  is  my  opinion  that  the  last  word  as  to  the  operative  treatment 
of  actinomycosis  has  not  b(>en  said,  and  I  nuist  confess  that  I  agr(>e  with  Kiser- 
itzky  and  Bornhauj^t  (ArcJiivf.  klin.  Cliir.,  190-),  Vol.  LXX\T.,  p.  835),  who  state 
that,  in  the  treatment  of  actinomycotic  as  well  as  pseudo-actinomycotic  infec- 
tions, radical  removal  of  the  focus  should  be  done  if  possible. 

Radical  operations  are  b(^st  i)erformed  in  the  early  stage  and  as  a  rule  they 
can  then  be  accomi)lished  without  nuitilation.  Such  an  operation  is  possible  only 
when  all  centres  of  infc^ction  are  subject(^d  to  ])r()i)(M-  bacteriological  examina- 
tions. In  neglected  and  improix-rly  tn^ated  cases  radical  removal  may  l)e 
impossible.  One  nmst,  therefore,  under  these_  circumstances,  rest  satisfied  with 
the  usual  measures.  It  must  b(^  remembered,  however,  that  a  free  interval  of 
two  or  even  three  yeare  is  by  no  means  an  indication  of  a  positive  cure.  During 
this  time  the  infection  may  remain  dormant,  as  in  tuberculosis,  and  th(>n  br(>ak 
out  again.     This  occurred  in  one  of  my  cases  four  yeai's  after  apparent  recovery. 


VI.   SYPHILIS   OF  THIO   JAWS. 

I  again  nuist  turn  to  Perthes,  as  my  own  exix'rience  has  been  somewhat 
limited.  The  luetic  infection  here  does  not  differ  from  that  observcnl  in  other 
parts  of  the  body.  We  have  the  syphilitic  ulcers  of  the  mouth,  which  may  be 
primary,  and  mucous  patches.     The  latter  are  secondary  manifestations.  an(l 
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rarely,  if  ever,  lead  to  involvement  of  bone.  There  are  two  forais  of  lesions 
which  affect  the  bony  structures  of  the  jaws:  the  diffuse  and  the  circumscribed 
gumma  and  syphilitic  jx^riostitis.  The  latter  fonn  of  syphilitic  disease  may 
cause  either  destruction  of  the  bone  substance  or  simply  hyj^erostosis.  The 
most  common  lesion  is  a  perforation  of  the  hard  palate.  This  may  begin  first 
as  a  circumscribed  area  of  induration  on  that  part  of  the  jaw.  If  such  a  case 
is  seen  early  it  may  easily  be  mistaken  for  sarcoma,  but  in  my  experience  a  gumma 
here  is  usually  more  diffuse  than  a  sarcoma.  As  a  rule  the  gumma  breaks  down 
within  two  or  three  weeks,  an  ulcer  forms,  the  thin  shell  of  bone  is  destroyed,  and 
a  perforation  takes  place  into  the  nose.  The  lesion,  however,  may  begin  as  a 
gunmia  on  the  nasal  side  of  the  hard  palate.  After  |X'rforation  has  taken  place 
the  diagnosis  should  not  be  difficult.  I  have  never  had  the  opportunity  to  see 
this  lesion  in  the  early  stage,  before  the  jx'rforation  has  taken  place. 

Perthes  describes  a  diffuse  gummatous  ix'rio.stitis  of  the  alveolar  border  which 
may  involve  either  the  upper  or  the  lower  jaw.  It  begins  with  a  diffuse  swelling 
of  the  gum  and  is  followed  by  loosening  and  falling  out  of  the  teeth,  j)urulent 
inflammation,  and  finally  necrosis  of  the  alveolar  lx)rder.  I  have  never  ob- 
served such  a  lesion  in  syphilis.  The  diffuseness  which  characterizes  the  process 
in  the  early  stage  should,  it  seems  to  me,  distinguish  it  from  a  saiToma.  In 
the  stage  of  ulceration  it  should  be  easily  distinguished  from  carcinoma  by  the 
absence  of  induration. 

The  syphilitic  iXMiostitis  may  attack  the  infraorbital  ridge  and  produce 
lesions  which  resemble  those  of  tuberculosis.  (See  the  description  which  I  havt' 
given  on  page  881.)  In  both  the  upi3er  and  the  lower  jaw.  especially  along  the 
alveolar  border,  the  syphilitic  periostitis  may  be  associated  with  the  formation 
of  new  bone  (ossifying  periostitis).  This  is  hard  to  distinguish  from  the  non- 
syphilitic  ossifying  periostitis  (page  816).  In  all  these  cases  of  o.ssifying  perios- 
titis the  therajxHitic  treatment  for  syphilis  should  be  employed  before  operative 
treatment  is  instituted. 

In  syphilitic  lesions  of  the  upper  and  lower  jaws,  with  bone  destruction  or 
with  hyjx^rostosis,  there  may  be  neuralgia  due  to  the  involvement  of  one  of  the 
branches  of  the  fifth  nen'e.  This  should  always  be  lx)rne  in  mind,  and  such 
patients  should  receive  the  specific  treatment.  My  associate  at  the  St.  Agnes 
Hospital,  Dr.  McGlannan,  has  recently  had  such  a  case  under  observation. 


MI.   TOXIC   IXFL,\MMATIONS  OF  THE   JAWS  WITH   NECROSIS. 

Phosphorus  Ostitis  and  Periostitis. — There  is  relatively  little  on  this  subject 
in  American  literature.  In  the  index  of  the  Transactions  of  the  American  Surgi- 
cal Association  from  Vol.  I.  to  Vol.  XX.  (1902)  there  is  but  one  reference  to  pho.s- 
phoriis  necrosis  of  the  jaw  (188o,  Vol.  III.,  p.  3.57).*  One  interested  in  the  subject 

*  Dr.  James  R.  Wood,  of  Xew  York,  was  the  first  in  this  country  to  srive  an  account  of  this 
disease,  illustratetl  with  striking  examples  of  conservatism  in  the  reproduction  of  the  lower  jaw. 
— J.  D.  Bry.\n-t,  Editor. 
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will  find  it  fully  considered  by  Perthes,  who  practically  bases  his  chapter  on 
the  monographs  of  Haeckel  and  Trendelenburg  and  the  experimental  work  of 
A\'egner  in  1872.  It  is  interesting  to  note  that  the  first  case  of  phosphorus 
necrosis  of  the  jaws  was  observed  in- 1839  by  Lorinser,  six  years  after  the  begin- 
ning of  the  manufacture  of  phosphorus  matches.  His  diagnosis  at  that  time 
was  syphilis,  but,  when  he  published  his  work  in  1845,  the  relation  between 
phosphorus  and  necrosis  of  the  upper  and  lower  jaws  was  already  fully  established. 

When  the  extent  to  which  phosphorus  poisoning  occurs  among  workmen 
who  come  in  contact  with  this  metal  became  fully  known,  governments  pro- 
mulgated laws  for  their  protection;  but,  in  spite  of  this,  the  disease,  although 
less  frequent,  is  still  observed.  We  should  be  on  the  lookout  for  the  disease  in 
this  country,  because  it  may  break  out  as  long  as  from  three  to  four  year's  after 
the  workman  has  left  this  occupation.  In  fact,  in  one  case,  the  latent  period 
was  nineteen  years. 

In  the  majority  of  cases  the  lesion  does  not  manifest  itself  until  the  indi- 
vidual has  been  in  contact  with  phosphorus  vapor's  for  a  number  of  years — on 
an  average,  from  five  to  eight.  It  has  been  observed,  however,  at  periods 
which  vary  from  a  few  months  to  twenty  3^ears  after  the  adoption  of  the  harmful 
occupation. 

At  the  present  time  it  is  the  consensus  of  opinion,  based  upon  experimental 
work  and  clinical  observation,  that  phosphorus,  in  addition  to  the  effects  which 
it  produces  on  various  tissues  of  the  body,  gives  I'ise  throughout  the  entire 
skeleton,  in  different  places  and  in  different  degrees,  to  a  chronic  ossifying 
periostitis  and  ostitis.  This  at  first  makes  the  bone  denser,  the  marrow  cavity 
narrower,  and  the  surface  of  the  bone  beneath  thr'  jjeriosteum  rougher;  and  it 
also  renders  the  stripping  off  of  the  periosteum  easier.  Later,  there  may  be 
osteoporosis,  even  up  to  a  point  of  fragility  which  may  be  associated  with  mul- 
tiple pathological  fractures.  This  is  unusual.  In  the  jaws,  and  particularly 
in  the  lower  jaw,  the  ossifying  periostitis,  with  its  osteophytic  formations,  is 
more  marked  than  in  the  other  bones  of  the  skeleton.  All  the  other  pathological 
changes  of  the  so-called  phosphorus  necrosis  depend  upon  secondary  infection 
through  a  carious  tooth  in  a  jaw  the  resistance  of  which  has  been  lowered,  not 
only  as  regards  an  infection  at  one  i)oint,  but  also  as  regards  the  progressive 
spreading  of  the  infection  to  other  points.  For  this  reason,  in  the  lower  jaw, 
the  disease  gradually  extends  until  the  entire  bone  is  destroyed.  Regeneration, 
however,  usually  takes  place — as  a  rule  incompletely — through  involucrum. 
Most  frequently  the  teeth  are  lost.  The  joint  may  become  involved  and,  in 
rarer  instances,  the  infection  extends  through  the  skull,  with  the  production 
of  meningitis  and,  ultimately,  of  cerebral  abscess.  The  disease  is  less  fre(|uent 
in  th{?  upper  jaw,  and,  as  is  the  case  with  (Hher  forms  of  infection,  the  necrosis  is 
less  extensive  there,  but  the  danger  of  meningitis  and  cei'ebral  abscess  is  greater. 

The  diagnosis  would  be  suggested  by  the  patient's  occupation  or  by  the 
history  which  he  gives  of  his  malady.  The  x-ray  in  early  cases  would  show  the 
characteristic  bone  changes  of  phosphorus  j)ois()ning,  which  would  be  the  only 
signs  that  distinguish  the  affection  from  other  forms  of  osteomyelitis. 
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The  treatment  should  be  the  same  as  that  already  discussed  for  other  infec- 
tions which  are  accompanied  by  necrosis  of  the  jaws. 

Arsenical  Ostitis  and  Periostitis. — Just  as  .surgeons  may,  by  the  use  of  car- 
bolic acid,  produce  bums  or  gangrene,  so  dentists,  in  their  employment  of  white 
arsenic,  may  produce  a  local  necrosis  of  the  alveolar  bone  about  the  tooth  to 
which  arsenic  has  been  applied  for  the  purpose  of  killing  the  neive.     This  must^-- 
be  a  very  rare  accident  in  good  dentistiy. 

From  experimental  and  clinical  data  it  is  an  established  fact  that  arsenic 
produces  the  same  changes  in  bone  as  phosphorus  does,  and  when,  in  the  lower 
jaw,  a  portal  of  entrance  is  given  by  a  carious  tooth,  there  may  be  the  usual 
necrosis;  but,  as  compared  \Wth  phosphorus  necrosis,  the  arsenical  form  is  very 
rare. 

Mother-of -Pearl  Periostitis. — According  to  Perthes  this  disease  was  first  de- 
scrilx^d  in  1870  by  Englisch  in  \'ienna.  The  effect  of  this  poison  resembles  some- 
what that  of  phosphorus,  in  that  the  jaw  is  only  one  among  many  bones  involved. 
It  is  very  interesting  to  note,  however,  that  the  painful  swellings  subside.  Up 
to  the  present  time  there  is  not  a  record  of  a  single  case  hax'ing  been  subjected 
to  operation  nor  of  a  piece  having  been  excised  for  diagnosis.  Xo  x-ray  photo- 
graphs appear  to  have  been  taken.  Apparently  it  is  a  form  of  jDcriostitis,  but 
without  the  formation  of  new  bone. 

Mercurial  Stomatitis. — This  may  lead  to  periostitis  of  the  jaw  with  necrosis, 
but  the  infection  of  the  jaw  is  entirely  secondaiy  to  stomatitis,  and  there  is  no 
evidence  to  indicate  that  the  mercury  plays  any  part. 


VIII.  DISEASES  OF  THE  M.AXILLARY  JOINT. 

This  joint  may  be  involved  as  a  primary  arthritis  by  itself,  or  it  may  be  sim- 
ply a  part  of  a  polyarthritis. 

As  regards  the  ankylosis  which  follows  arthritis  in  youthful  individuals, 
it  is  an  interesting  fact  that  this  condition  is  followed  by  a  cessation  of  develoi>- 
ment  and  growth  of  the  lower  jaw — micrognathy.  (This  defoimity  will  be  con- 
sidered in  the  next  section.) 

In  my  experience  the  majority  of  cases  of  ankylosis  of  the  lower  jaw  are  due 
to  extra-articular  inflammations — e.g.,  myositis,  secondaiy  to  an  infection  of 
the  tooth.  In  these  cases  division  of  the  contracted  fibrous  muscles  relieves  the 
ankylosis.  When  the  ankylosis  is  due  to  the  effect  of  a  bum  or  wound  of  the 
external  skin  and  muscles,  plastic  operations  of  various  kinds  are  in  order,  and, 
as  shown  by  the  communication  of  Alessandri  (Deutsche  Zeitschr.  f.  Chir.,  1905, 
^*ol.  LXXIX.,  p.  548).  they  may  tax  the  ingenuity  of  the  surgeon. 

In  gonorrhoeal  arthritis,  according  to  large  statistics,  the  jaw  may  be  in- 
volved in  alx)ut  five  {X'r  cent  of  cases.  This,  in  my  ex|x»rience.  is  rather  large : 
in  fact,  I  have  never  observx'd  a  case  in  which  ankylosis  resulted. 

If  one  is  called  upon  to  make  a  differential  diagnosis  between  acute  articular 
rheumatism  and  the  so-called  arthritis  deformans,  the  involvement  of  the  jaw 
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may  be  interpreted  as  favoring  the  latter  disease.  I  can  find  no  records  of  in- 
volvement of  the  temporo-maxillary  joint  in  tabes  dorsalis  or  syringomyelia. 
It  is  rarely  one  of  the  joints  involved  in  the  polyarthritis  of  infectious  diseases. 
Perhaps  the  most  common  primary  lesion,  next  to  traumatism  with  direct  open- 
ing of  the  joint  and  osteomyelitis  of  the  jaw  itself,  is  otitis  media. 

The  treatment  of  arthritis  follows  the  principles  employed  in  the  involve- 
ment of  other  joints.  For  draining  a  purulent  collection  which,  as  happens 
in  the  majority  of  cases,  has  ruptured  into  the  temporal  fossa,  and  for  exposing 
the  joint  in  the  operation  for  resecting. the  head  of  the  bone  on  account  of  anky- 
losis, one  may  best  reach  the  joint  by  splitting  the  temporal  muscle  and,  in 
some  instances,  by  resecting  at  the  same  time  the  zygoma. 


IX.    DEFORMITIES    OF    THE    JAWS. 

As  stated  before,  micrognathy  is  the  most  interesting  of  these  deformities. 
It  is  due  to  ankylosis  which  has  taken  place  in  one  or  both  temporo-maxillary 
joints,  in  younger  individuals,  before  the  lower  jaw  has  reached  its  maximum 
growth.  This  deformity  is  another  evidence  of  the  truth  of  Wolf's  law,  which 
states  that  the  growth  of  bone  depends  upon  the  constant  action  of  its  function. 
If  motion  is  prevent(>d  in  the  jaw  because  of  ankylosis,  the  jaw  does  not  develop. 
The  deformities  of  the  jaws  are  fully  considered  by  Perthes,  and  the  operative 
treatment  of  micrognathy  is  fully  discussed  in  a  recent  monograph  by  von 
Auffenberg  [Archivf.  klin.  Chir.,  1906,  Vol.  LXXIX.,  p.  594.  The  article  is  illus- 
trated). In  the  matter  of  treatment,  the  head  of  the  bone  is  first  dissected,  and 
then  an  osteoplastic  lengthening  of  the  body  is  accomplished  on  the  affected 
side.  In  bilateral  cases  one  nuist  resect  the  head  of  the  bone  on  both  sides, 
while  the  osteoplastic  procedure  is  limited  to  the  rt^gion  of  the  symphysis. 

The  condition  is  very  rare,  and  the  surgeon  who  happens  to  meet  such  a 
case  should  consult  Auffenberg's  contribution. 
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Abekkant  testis.  660 

Abnonnalities  of  external  genitals,  female.  nJ'.i 
Ahsces-s.  Hilton's  methotl  of  opening.  :^1 
intraglandiilar.  512 
of  breast,  female.  511 
•   intraglandiilar.  512 
postmammarj\  512 
submammary.  512 
of  chest  wall,  409 
of  nasal  septum.  57 
of  neck,  340 

Hilton's  method  of  o|)ening.  341 
of  orbit.  852 
of  prostate,  744 
of  thj-mus,  398 

Dubois's.  398 
of  tongue,  chronic.  244 
mammarj-.  511 
periurethral,  752.  808 

trejitment.  810 
po.stmammarj'.  512 
retropharj-ngeal.  343 
snbmamman,-.  512 
Absence  of  antrum.  148 
of  breast,  female.  .507 
of  nipple,  507 
of  penis,  637 
of  scrotum,  657 
of  testes,  both,  659 

one,  659 
of  tongue.  226 
of  urethra.  646 
of  vagina,  577 
Accessor^'  sinuses,  diseases  of,   .r-niy   in   tliair- 
nosis  of,  209 
tumors  of,  186,  200 

differential  diagnosis.  201 
of  antrum,  2lX) 
of  ethmoidal  labyrinth,  2:M) 
of  frontal  sinus,  2(10 
of  sphenoidal  sinr.s.  2(;0 
treatment,  201 
Acces.sor5'  thyroids.  3.')3.  .366.  396 
Acinous  carcinoma  of  breast,  female.  ii-H 
Actmomycosis  of  breast,  female.  519 
of  chest  wair.  410 
of  jaws,  883 
of  neck,  346 
of  s:ilivar\-  glands,  ;'03 
of  spine,  448 


Actinomyco-sis  of  thyroid.  372 

of  tongue.  242 
.\tlamantine epithelioma,  of  alveolar  border.843 

of  jaw.  841 

cystic.  844 
operations  for.  867 
solid.  844 
Adeno-carcinoma  of  Barthelin's  gland.  570 

of  breast,  female.  5;i6 
.\ileno-cystoma  of  breast,  female.  523 
Adeno-fibroma  of  breast,  female,  523 
Adenoiils,  in  pharynx.  860 
Adenoma,  intranasal.  195 

of  breast,  female.  522 

of  parotid  gland.  ;J08 

of  thyroid,  368 
f3tal,  369 
simple,  368 

of  tongue,  256 
Adenopapilloma  of  palate,  hard,  863 
Adhesions,  nasal.  81 
Air  embolism,  in  veins  of  neck.  325 
Alexander's  operation.  Mayo's  internal.  615 
Alveolar bortler.  adamantine  epithelioma  of.  843 

diffuse  hypertrophy  of,  in  leuktvmia.  S17 

necrosis  of,  881 

tumors  of,  primarj',  816 
operations  for,  8<)6 
Alveolar  periostitis,  879 

metastatic  infection  in  neck  in,  880 

sinuses  in  chin  and  neck,  secondarj-  to,  880 
with  necrosis  of  alveolar  bonier,  8S1 
.\maziji.  507 
.\mputation  of  cervix  uteri,  592 

of  penis,  690 
Amyloid  tumors  of  tongue,  2.54 
.\neun,'sm,  in  mouth,  248 

in  neck,  venous.  338 

of  arteries  in  neck,  331 

of  common  carotid  arterj*.  331 

of  external  carotid  arterj*.  :^35 

of  innominate  arterj'.  :i;% 

of  internal  carotid  arterj-.  336 

of  subclavian  arterj'.  .337 

of  vertebral  arterj-.  337 

venoiLs.  in  neck.  3^^ 
.Angina.  Liid wig's.  341 
prognosis.  'M'2 
sj-mptoms.  342 
treatment.  342 
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Angioma,  intranasal.  195 
of  breast,  female,  528 
of  neck,  349 

cavernous.  349 
simple,  349 
of  parotid  gland,  307 
of  penis,  687 
of  scrotum,  695 
of  urethra,  694 
Ankyloglossia,  acquired,  227 
congenital,  226 
superior,  227 
Ankylosis  of  maxillary  joint,  889 

of  spine,  456 
Anorchidia,  659 
Antrum,  absence  of,  148 
accessory  ostia,  156 
acute  inflammation  of,  156 
complications,  158 
diagnosis,  157 
prognosis,  158 
symptoms,  157 
treatment,  157 
anatomy  of,  148 

accessory  ostia,  156 
base,  150 

enlargement  of,  154 
ethmoidal  overhang,  156 
interior,  152 
lympliatics,  155 
mucous  membrane,  156 
nerves,  154 
narrowing  of,  153 
partitions,  148 
relation  of  teeth  to,  149 
size,  148 
vessels,  155 
walls  or  faces,  149 
carcinoma  of,  169,  832 

primary  in  antrum,  833 

in     nasal      nmcous     membrane, 

833 
in  nasal  polypus,  833 
catheterization  of,  160 
chronic  inflammation  of,  159 
diagnosis,  160 
symptoms,  159 
treatment,  160 
chronic  suppuration  of,   intranasjil  opera- 
tion for,  163 
operation  l>y  way  of  canine  fossji  for, 

165, 169 
treatment,  160 
entering  the  antrum  through  the  alveolar 

process,  162 
entering  the  antrum   through   the  canine 

fossa,  162 
entering  the  antrum  through  the  inferior 
meatus,  161 


Antrum,  entering    the    antrun>    through   the 
middle  meatus,  161 
removal   of  anterior  end   of  middle   tur- 
binate. 161 
Antrum,  dentigerous  cyst  of,  158,  830 
diseases  of,  148,  156 
fibrosarcoma  of,  830 
fibromyxosarcoma  of,  830 
foreign  bodies  in,  158 
inflammation  of,  156 
acute,  156 
chronic,  159 
malignant  di.sease  of,  169 

treatment,  170 
mucocele  of,  159 
pathology  of,  156 
sarcoma  of,  170 

giant  cell  of,  830 
round  and  spindle  cell,  832 
transillumination  of,  207 
tuberculosis  of,  883 
tumors  of.  200,  830 

operations  for,  866 
wounds  of,  169 
Appendix  epididymidis,  630 
Appliances,  prosthetic,  3 

dental,  7 
Areola  (of  breast),  afl'ections  of  (and  see  Nip- 
ple), 507 
Armstrong,  George  E.,  on  siwgical  diseases  and 
wounds  of  the  mouth,  tongue,  and  salivary 
glands,  221-312 
Armstrong's  method  of  excision  of  tongue,  286 
Arsenical  ostitis,  of  jaws,  889 

periostitis,  of  jaws,  889 
Arteries  in  neck,  injuries  of,  323 
Arthritis  deformans,  of  spine,  454 
Arthritis  of  maxillary  joint,  889 
of  spine,  infectious,  451,  454 
Artificial  (and  see  Prosthesis) 
Artificial  ears,  27 
glottis,  32 
larynx,  31 
lips,  26 
noses,  20 
palate,  18 

age  at  wliich  it  slu)uld  be  introduced, 
18 
tongue,  29 

of  Martin,  29 
of  'I'erreil,  30 
velum  for  cleft  palate,  12 
Asthma,  thymic,  398,  399 
Atlielia,  507 
Atlas,  fracture  of,  430 
Atresia  of  hymen.  .573 

of  vagina,  ac(|uired,  573 
congenital,  .")77 
Atrophy  of  tongue,  297 
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Axillary  lymph  nodes,  arrangement  of,  506 
Axis,  fracture  of,  4;iO 

B.^ker's  method  of  trachelorrhaphy,  592 
Balanitis,  669.  753 
diagnosis.  754 
pathologj',  754 
symptoms,  754 
treatment.  755 
Balano-posthitis.  753 

Balch.  Franklin  G..  on  surgical  diseases  and 
wounds    of    the  male  genital   organs.    622- 
699 
Barthohn's  gland,  adeno-carcinoma  of,  570 
cysts  of.  565 
inflammation  of.  560 
Basetlow's    disease     (and    see     I-lxophtbalmic 

goitre).  375 
Beck's  operation  for  hypospadias,  649 
Becterew's  spinal  rigidity.  458 
Bifid  scrotum.  658 
Bladder,  aspiration  of.  suprapubic.  797.  805 

contracture  of  neck  of.  771 
Blood  cysts  of  neck,  347 
of  tongue.  244 
Bloodgood,  Joseph  C,  on  surgical  diseases  and 

wounds  of  the  jaws,  813-890 
"  Blue  ball."  706 
Boils  of  neck.  ;J39 
Bougies-a-boule.  784 
Bougies,  bulbous,  784 
filifonn.  783 
woven.  784 
Brachial  plexus,  injurj'  to.  in  neck.  XV) 
Branchial  cysts.  315 
dennoids.  315 
fistula,  313.  394 
cervical.  394 
treatment.  314 
Branchiogenic  multilocular  cysts,  317 

treatment.  317 
Breast,  female,  aberrant  (supernumerary),  508 
abscess  of.  511 

intraglandular,  512 
postmammary,  512 
submanunarj',  512 
absence  of.  507 
acinous  carcinoma  of,  534 
actinomycosis  of.  519 
adeno-carcinoma  of,  5-36 
adeno-cj^stoma  of.  523 
adeno-fibroma  of.  523 
adenoma  of,  522 

affections  of  nipple  and  aretila,  .507 
anatomy  of,  502 
angioma  of.  528 
cancer  en  cuirasse,  537 
carcinoma  of.  .531 

clinical  course  of,  537 


Breast,  female,  carcinoma  of,  diagnosis,  540 

etiologj',  532 

luemolj-tic  reaction  m  diagnosis 
of,  543 

Halsted's  operation  for,  550 

mode  of  dissemination,  532 

oophorectomy  for.  ooo 

operations  for.  543 

Halsted's  method,  550 
results  of.  554 
technique  of.  547 

pathologj'  of.  532 

Roentgen  rays  for.  5.55 

treatment.  .543.  ooo 
cystadenoma   of    (and    see    Mastitis, 

chronic).  514.  524 
cj'.stic  diseases  of  (and  see  Mastitis, 

chronic).  514 
cj'sto-sarcoma.  523 
cysts  of,  526 

diagncsis.  527 

treatment,  527 
diseases  of.  507 
duct  cancer  of.  536 
echinococcus  cyst  of,  528 
enchondroma  of.  529 
fibro-adenoma  of.  520,  522 

prognosis.  525 

treatment,  526 
fibroma  of.  522 
gununa  of,  519 
h\Tx;rtrophy  of,  508 
inflammations  of  (see  Mastitis) 
imperfect  development  of.  507 
intracanalicular  mj-xoma  of,  523 
lenticidar  cancer  of.  538 
hpoma  of,  520.  528 
lymphatics.  504 

malignant  papillarj-  dermatitis   (and 
see  Paget 's  disease  of  the  nipple), 
556 
medullary  carcinoma  of.  5:35 
method  of  examining.  516.  541 
myxoma  of.  529 
naevus  of,  529 
ner^•e  supply  of,  504 
neuralgia  of.  509 
neuroma  of,  529 
neuro.ses  of,  509 
osteoma  of,  529 
physiologj'  of.  502 
sjirconia  of.  529 

ct>urse  of  disease.  530 

diagnosis,  530 

etiologj'.  530 

histologj'.  530 

prognosis,  531 

treatment,  531 
scirrhous.  .515 
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Breast,  female,  scirrhous  carcinoma  of,  534 
supernimierary,  507 
surgical  diseases  and  woimds  of.  502 
syphilis  of,  519 
tuberculosis  of.  517 
diagnosis,  518 
treatment.  519 
tumors  of,  520 
benign,  520 
■    '  classification.  520 

general  characteristics.  521 
malignant.  520 
vascular  supply.  503 
woimds  of,  507,  509 
Breast,  male,  surgery  of.  420 
Breast,  pigeon,  407 
Bronchocele  (and  see  Goitre),  358 
Bubo.  705 

chancroidal,  706 

frequency  of  occurrence.  706 
peculiarities  of,  706 
time  of  occurrence,  706 
treatment  of,  712 
Burns  of  chest,  404 

of  male  external  genitals,  (566 
of  tongue,  232 
Burrage  needle-holder.  588 
Bursal  cysts  of  neck.  348 
Butlin's  method  of  excision  of  tongue,  285 

Ca«ot,  High,  on  chancroid,  700-714 

on  gonorrhceal  urethritis,  715-812 
Cachexia  thyreopriva,  389 
Calcification  of  tunica  vaginalis,  696 

of  urethra,  695 
Calculi,  -salivary,  259 
('ancer  aiyu  <lu  sein.  539 

en  cmrasse.  of  female  breast,  537 
diagnosis  of,  ha'inolytic  reaction  in,  543 
hiemolytic  reaction  in  diagnosis  of,  543 
lenticular  of  breast,  female.  538 
of  breast,  female  (see  Carcinoma) 
of  tongue  (and  .see  Tongue,  carcinoma  of). 
263 
Cancrum  oris,  222 
Carbuncle  of  chest  wall.  408 

of  neck.  339,  340 
('arcinoma,  intranasal,  199,  857 
of  antrum.  169,  832 
of  breast,  female,  531 
of  chest  wall,  414 
of  jaw,  secondary,  849 

operations  for,  868 
.secondary  to  mouth  and  gum.  846 
operations  for,  868 
of  mucous  membrane  of  mouth  and  gum, 
with  secondarjMnvolvement  of  jaw, 
846 
operations  for,  8(i8 


Carcinoma  of  nasopharynx.  860 

of  neck.  351 

of  orbit,  854 

of  parotid  gland.  308 

of  penis,  689 

of  salivary  glanti,  308 

of  scrotum,  696 

of  seminal  vesicles.  699 

of  testis,  698 

of  thyroid,  373 

of  tongue.  263 

of  tonsil,  863 

of  urethra,  695 

of  vulva,  569 
Carotid  sheaths,  acute  inflammations  of,  343 

prognosis,  344 

symptoms,  344 

treatment,  344 
Carson,  Norman  B.,  on  siu'gery  of   the  thorax 

and  spinal  column,  4()1-.')01 
Caruncle,  of  urethra,  571 

urethral,  571 
Ca.se,  obturator-velum  of.  14 
Castration,  698 
Catheterization  of  antrum,  160 

of  frontal  sinus.  117 

of  sphenoidal  sinus.  175 
Catheters.  785 

webbing.  786 
Cauda  equina,  diseases  of,  501 

injuries  of,  501 

tiuuors  of,  500 
Cavernitis.  669,  752 

Cellulitis  of  neck,  diffuse,  non-erysipelatous,  .344 
Cervical  ribs,  318,  408 

operation  for,  321 

symptoms,  319 

circulatorj'  symptoms.  320 
nerve-symptoms.  319 

treatment,  321 
Cervix  uteri,  amputation  of,  592 
high,  592.  593 
low,  595 

lacerated,  repair  ol'    (and    see   Trachelor- 
rhaphy). 586 
Chancre,  hard,  of  female  genitals.  565 

soft,  of  female  genitals.  5i\n 
Chancroid.  700 

bulio  complicating,  705.  70() 

character  of  lesion.  702 

complications  of.  703 

iliagno.sis  of,  707 

duration  of,  TOii 

Ducrey-l'nna   bacillus,  charactcrisiics   of, 
7(M) 

etiology  of.  7(K) 

frequency  of  occurrence.  701 

lesions  of,  701,  702 
character  of.  702 
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Chaucroul.  lesions  of,  ske  of.  701 

h-mphadenitis  complicating,  70v> 

IjTnphangitis  complicating.  705 

inixe<l.  703 

periotl  of  incubation.  701 

phagedemi  complicating.  705 

phimosis  complicating.  704 

prognosis.  709 

simultaneous  infection  with  sv-philis  and. 

703 
subjective  sjnnptoms,  703 
treatment.  709 

of  bubo.  712 

of  infection  of  edges  of  woimd.  714 

of  phimosis.  711 

of  ulcer.  709 
Cheek,  plastic  repair  of.  223 
Chest  (and  see  Chest  wall.  Thorax),  bums  i»f,4U4 

treatment.  405 
contused  wounds  of.  403 
contusions  of.  402 

diagnosis.  402 

sjMuptoms,  402 

treatment.  402 
flat.  406 
'fimnel.  407 
hicisetl  wounds  of.  403 
lacerate* I  wounds  of.  403 
non-jjenetrating  woimds  of.  403 
pimctured  wounds  of.  403 
wounds  of.  contused.  403 

diagnosis.  404 

incised,  403 

laceniteil.  403 

non-penetrating,  403 

punctured.  403 

symptoms,  404 

treatment,  404   ^ 
Chest  wall  (and  see  Chest.  Thorax),  abscess  of. 
409 
actinomycosis  of.  410 
carijuncle  of.  408 
carcmoma  of.  414 
flefomiities  of.  406 

prognosis.  107 

treatment.  40S 
diseases  of.  408 
echinococcus  of.  411 
enchondroma  of.  413 
fibroma  of.  413 
fibroma  molluscvun  of,  413 
furuncle  of.  408 
keloid  of.  414 
phlegmon  of,  409 
sarcoma  of.  414 
tumors  of.  411 

benign.  412 

mahgnant.  414 
Chinmey-sweep's  disease.  G96 


Chin,  sinuses  in,  from  alveolar  periostitis,  8S0 
Chondroma  of  penis.  687 

of  tongue.  256 
Circumcision.  640 

clamp  operation.  642 
congenital,  646 
without  use  of  clamp,  641 
Cittelli's  bone  punch.  142 
Clavicle,  deformities  of.  420 
diseases  of.  416 
excision  of,  417,  418 
sj'philis  of.  416 
tuberculosis  of.  416 
tumors  of.  416 

treatment.  417 
Cleft  palate,  mechanical  appiiiinces  for,  in  new- 
bom.  19 
treatment  of.  by  mechanicil  appliances, 
10 
artificial  velimi.  12 
obturator.  11 
obturator-velum.  14 
Closure  of  urethn\.  646 
Colporrhaphy.  abdominal.  fJraves's  method  <rf, 

618 
Common  carotid  arter\.  aneurysm  of.  331 
diagnosis.  332 
prognosis.  332 
symptoms.  3;i2 
treatment.  332 
ligation.  :i;J4 
pressure.  liSS 
ligation  of.  3^54 

temporarj'.  335 
Condyloma  of  penis.  688 

sj'philitic.  of  female  genitals.  565 
Condjiomata  aciuuinata  of  vulva.  568 
Congenital  circumcision.  646 
Contracture  of  neck  of  bladder.  771 
Contusions  of  chest.  402 

of  spine.  422 
Conus  metlullaris.  diseases  of.  501 

wounds  of.  501 
Conus  tenninalis.  diseases  of.  501 

woimds  of,  501 
Costo-transversectomy.  449 
Cowperitis.  75.3 

Cowper's  glands,  anatomy  of.  632 
Cretinism.  392 
.sporavlic.  392 
treatment,  393 
Crushing  of  penis.  664 
Cr\ptorchidia.  660 
Cut-throat.  ,326 

complications.  327 
risks.  :i27 
treatment,  328 
Cyphnse  hcn'tlo-traumatiqve.  4,59 
Cvstadenoma  of  breast,  female.  .524 
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Cystadenonia  of  feinaie  breast  (ami  see  Mastitis, 

chronic),  514 
Cystic  disease  of  female  In-east  (and  see   ilas- 

titis,  chronic),  514 
Cysti  branchial,  315 

Wranchiogenic,  multilocular.  ;^17 

treatment,  317 
dentigerous,  of  antiuin,  158,  830 

of  ja^v,  837 
lower,  838 
upper,  839 

operations  for,  867 
dental-root,  of  jaw,  835 

operations  for,  867 
dermoid,  lingual,  396 

of  mouth,  261 

of  neck,  315 

of  penis,  637 

of  prepuce,  637 

of  scrotum,  658 

of  temporal  foss:i,  865 

of  testis,  697 

of  tongue,  261 
of  Bartholin's  glands,  oiiii 
of  breast,  female,  526 
of  ethmoid  sinus,  851 
of  hydatids  of  Morgagni,  697 
of  middle  turbinated  bone,  859 
of  mouth,  mucous,  non-parasitic,  243 
of  nasopharynx,  860 
of  neck,  blood,  347 

bursal,  348 

congenital  serous,  316 

echinococcus,  348 

sanguineous,  395 
of  organ  of  Cliraldes,  697 
of  salivary  glands,  309 
of  scrotvun,  695 
of  seminal  vesicles,  698 
of  testis,  697 
of  thymus,  398 
of  tongue,  243 

blood,  244 

echinococcus,  243 

hydatid,  243 

mucous,  243 

non-parasitic,  243 
of  urethra,  695 
of  vas  deferens,  698 
of  vulva,  565,  566 
sebaceous,  of  neck,  348 

of  penis,  687 
spinal,  ;)(X) 
tooth,  196 
Cystic  middle  turbinate,  98 
Cystitis,  gonorrhoeal,  745 

symptoms,  745 

treatment,  746 
Cystocele,  608 


Cystocele,  operations  for,  608 
after-treatment,  610 
Graves's  operation,  609 
indications  for,  608 
simple,  608 
with  prolapse,  608 
Cysto-sarcoma  of  breast,  female,  523 

Defoumities  of  chest  wall,  406 
of  clavicle,  420 
of  jaws,  890 
of  nose,  67 
of  ribs,  408 
of  thoracic  wall,  401 
Delair's  artificial  glottis,  32 
Dental  prosthesis,  5 
Dental-root  cyst  of  jaw,  835 
operations  for,  867 
Dentures,  artificial,  8 

restoration  of  function  by,  10 
Dentigerous  cyst  of  antrum,  830 
of  jaw,  837 

lower,  838 

upper,  839 

operations  for,  867 

Derbyshire  neck  (and  see  Goitre),  358 

Dermatitis,  malignant  papillary,  of  breast  (and 

see  Paget 's  disease  of  the  nipple),  556 
Dermoid  cysts  of  mouth,  261 
of  neck,  315 
of  penis,  637 
of  prepuce,  637 
I  of  scrotum,  658 

^  of  temporal  fossa,  865 

^  of  testis.  697 

of  tongue,  261 
Dermoids,  Ijranchial,  315 

lingual,  396 
De  Vilbiss  bone  forceps,  135 
Dilatation  of  urethra,  647 
Dilators,  urethral,  787 
Diseases  of  maxillary  joint,  889 
Dislocation  of  penis,  665 

of  spinal  colvunn,  429 
Distortions  of  spine,  422 
Double  penis,  637 
urethra,  648 
vagina,  579 
Dubois's  abscess  of  thymus,  398 
Ducrey-Unna      bacilhis,      characteristics    of, 

700 
Duct  cancer,  of  breast,  female,  536 
Ductulus  aberrans,  630 

Eahs,  artificial,  27 

Echinococcus  cyst  of  breast,  female,  528 

of  chest  wall,  411 

of  neck,  348 

of  sternum,  411 
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EchinococcuB  cyst  of  thyroid,  372 

of  tongue,  243 
Ectopia  testis.  660 

vesiciP,  636 
Eczema  of  nipple,  507 
Ejaculaton^  ducts,  anatomy  of.  632 
Elder.    John    M..    on     surgical     diseases    and 

wounds  of  the  neck,  313-352 
Elephantiasis  of  penis,  676 
of  scrotum,  676 
of  vulva.  563 
Emmet's  denuding  scissors,  588 

o|)e ration  for  lacerated  perineum.  .599 
round-eyetl.  half-curved  cer\-ix  needle.  5S7 
Emphysema  of  penis,  680 

of  .scrotum.  680 
Empyemata.  combine*!,  of  accessor^-  sinuses, 87 
Enchondroma  of  breast,  female.  529 
of  chest  wall.  413 
of  epididymis.  696 
of  scrotum.  69.5 
of  testis.  696 
Endocer\-icitis.  gonorrhoeal,  561 
Endothelioma,  of  mouth.  253 

of  tongue.  253 
Epididymis,  anatomy  of,  629 
coverings  of.  631 
enchondroma  of.  696 
inflammation  of  (see  Epididymitis) 
tuberculosis  of.  672 
tumors  of.  696 
Epididymitis.  669,  670 
acute.  746 

diagnosis.  74S 
etiologj'.  746 
pathologj-.  747 
prognosis.  748 
symptoms.  747 
treatment,  748 
tuberculous.  672 
EpididjTno-orchitis.  tuberculous.  672 
Epispadias.  654 
in  female.  579 

Thiersch's  operation  for.  (156 
von  Dieffenbach's  operation  for.  (i55 
EpLstaxis.  52 
etiology,  52 
treatment.  53 
Epithelioma,  adamantine,  of  alvet>lar  border. 
843 
of  jaw.  841 

cystic.  844 
solid.  844 
op)eration  for,  867 
basal  cell,  of  gimi.  847 
malignant  spinous-cell  of  gvmi.  S47 
of  tongue.  263 

spinocellulare  malignum.  of  sum.  J>47 
Epulis.  816.  818 

vol..  VI. — .i7 


Ericson's  spine,  422 
Erj-sipelas  of  neck.  340 
Ethmoidal  cells,  appUed  anatomy  of.  90 
anterior  ethmoidal  cells.  93 
ethmoidal  bulla.  93 
ethmoidal  labyrinth.  90 
in  middle  turbinate.  98 
middle  meatus  of  nose,  92 
opening  of  the  naso-frontal  duct,  93 
posterior  ethmoidal  cells.  94 

relationships  of,  95 
spheno-ethmoidal  recess,  the,  95 
Ethmoidal  cells,  diseases  of,  90 
chronic  diseases  of,  98 
chronic  suppuration,  99 
mucocele,  99 
operations  upon  ethmoidal  labyrinth, 

103 
pathology.  97 
removal    of   anterior   entl    of   middle 

turbinate,  in.  100 
removal  of  anterior  part  of    inferior 

turbinate  in.  103 
symptomatologj-.  97 
trimming  of  the  inferior  turbinate  in, 
101 
Ethmoidal  labyrinth,  anatomy  of.  90 
operations  upon,  103 

anterior  or  external  route,  104 
intranasal  route.  103 
size  of.  96 
tumors  of.  200 
Ethmoid  sinus,  cysts  of.  851 
Ewin  perineal  sheet,  581,  582,  583 
Excision  of  clavicle.  417.  4 IS 
Exophthalmic  goitre,  375 
acute,  376 
chronic,  376 

Crile's  method  of  treatment,  378 
etiologj-.  375 
histologj-,  400 
symptoms.  376 
synonyms.  375 
treatment,  377 
Exostosis,  intranasal.  195 

of  jaws.  816 
External  carotid  arterj".  aneurj-sm  of.  335 
ligation  of.  'i'Sia 

P'ace,  prosthesis  of.  20 

restoration  of  parts  of.  2S 
False  passage  in  urethra.  806 
Fibro-adenoraa  of  breast,  female,  520.  522 
Fibroids  of  nasopharj-nx.  860 
Fibroma,  intranasal.  190 

mollu-scum  of  chest  wall.  413 

papillare,  of  nose,  194 

of  breast,  female,  522 
of  chest  wall.  413 
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Fibroma  papillare,  of  neck,  349 
of  penis,  686 
of  scrotum,  695 
of  testis,  696 
of  tongue,  251 
of  vault  of  phaiynx,  190 
of  vulva,  570 
Fibroniyoma  of  tongue,  251 
Fibromyxosarconia  of  antrum,  <S30 

of  jaw,  periosteal,  825 
Fibrosarcoma  of  antrum,  830 

of  jaw,  periosteal,  825 
Fissures  of  nipple.  507 
Fistulse,  branchial,  313,  394 
cervical,  394 
treatment,  314 
congenital,  of  neck.  313 

treatment,  314 
of  neck,  394 

branchial,  394 
treatment,  396 
Fistula  of  Stenson's  duct,  298 
of  thyro-glossjil  duct,  395 
salivary,  298 

vesico- vaginal,  operations  for,  620 
Flat  chest,  406 
Floating  goitre,  365 
Folliculitis,  750 

treatment,  751 
Foreign  bodies  in  antrum,  158 
in  or  on  male  genitals,  663 
in  or  on  penis,  663 
in  tongue,  232 
in  urethra,  663 
Fracture  of  atlas,  430 
of  axis,  430 
of  frontal  sinus,  147 
of  na-sal  bones,  59 
of  penis,  664 
of  .spinal  colvunn,  429 
of  vertebra',  429 
isolated,  435 
laminae,  429 
spinous  processes,  429 
transverse  processes,  429 
Fractvu'e-dislocation  of  spinal  colunm,  429 
Frontal  .sinus,  acute  inflammation  of,  113 
diagno.sis,  114 
symptoms,  114 
treatment,  115 
anatomy  of,  106 

anterior  wall.  1 10 
backward  prolongation,  108 
ilangerous  area  of.  Ill 
floor  of.  110 

foiTHl,   106 

incomplete  or  partial  septa,  109 
large  sinus.  107 
nnicous  membrane,  106 


Frontal  .sinus,  anatomy  of,  naso-frontal  duct. 
11-2 
outward  prolongation,  107 
posterior  or  cranial  wall  of,  110 
pulley   of    superior    oblique   muscle, 

113 
size,  106 
small  sinus,  107 
septum,  108 
vessels,  106 
catheterization  of,  117 
chronic  inflammation  of,  115 
diagnosis.  117 
etiology,  115 
sjanptoms,  116 
chronic    suppuration     of,    treatment,    by 
opening  in  anterior  wall,  123 
by  obliteration  of  the  sinus,  125 
Killian's   operation    for  oblitera- 
tion of  sinus,  127 
Mosher's  method  of  operation  for, 

146 
procediue  for  small  sinuses.  147 
diseases  of,  113-147 

acute  inflanmuition,  113 
chronic  inflanunation,  115 
enlarging  duct  of,  from  nose,  122 
fracture  of,  compound  depressed,  14/ 

sunple  depressed.  147 
inflammation  of,  acute,  113 

chronic.  115 
ii-rigation  of,  121 
obliteration  of,  125 

Killian's  operation  for,  127 
punctured  wound  of,  147 
radical  operations  on,  125,  134 
therapeutic   measures  in  connection  with, 
117 
catheterization,  117 
enlarging  the  duct  of  the  siiuis  from 

the  no.se,  122 
irrigation,  121 
plugging  the  nose,  120 
transillumination  of,  208 
tumors  of,  200 
Frost-bites  of  male  external  genitals,  ()()(> 
Funnel  chest,  407 
Furuncle  of  chest  wall,  408 
Furunculosis  of  vestibule  of  nose,  80 

(;.\lactocp:lk,  516 
treatment,  517 
Gangrene  of  penis,  675 
of  scrotum,  675 
of  tongue,  241 
Genitals,   external,    female    (and   see   Vulva), 
abnormalities  of,  573 
chancre  of,  hard,  565 
chancre,  .soft,  5(55 
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Genitals,  external,  female,  condyloma,  syph- 
ilitic, 565 
diseases  due  to  inflammation  or 

circulatory  disturbances,  .5.59 
elepliantiasis,  563 
gonorrhoea,  5.59 
hj-pertrophic  ulceration,  564 
kraurosis,  562 
pruritus.  561 
surgical  diseases  of,  559 
syphilitic  condyloma.  .565 
tuberculosis,  565 
ulceration,  hypertrophic,  .564 
ulcus  rodens.  .564 
tumors  of.  .565 
Woimds  of,  559 
Genitals,  male,  anatomy  of,  622 
bums  of,  666 
embrj'ologj-  of.  634 
foreign  bodies  in  or  on,  »563 
frost-bites  of.  666 
gangrene  of,  675 
herpes  of,  674 
inflammations  of,  668 
infections  of.  668 
pyogenic.  669 
specific.  674 
tuberculous.  671 
injuries  of,  663 

symptoms.  666 
treatment.  666 
malformations  of,  637 
skin  ilisea.ses  of.  674 
surgical  di.sea.ses  of,  622 
swellings    which    are    neither    inflamma- 

torj-  nor  neoplastic.  678 
tuberculosis  of.  671 
tmnors  of.  678,  686 
verruai  acuminata.  674 
warts,  674 
wounds  of,  622 
Gingivitis.  878.  879 
Globus  major,  629 
Globus  minor,  6.30 
Glossitis,  233 

acute  parenchymatous.  240 

treatment.  241 
chronic  superficial.  235 
hemiglossitis,  234 
mercurial,  241 
phlegmonous.  240 

treatment.  241 
superficial.  234 
Glottis,  artificial,  32 
Goitre.  .358 

abnonnal.  .'^6.5 
circiilar.  360.  ;i65 
classification.  368 
adenomata,  ^368 


Gi>itre,  classification,  cystico-colloid,  369 
c>stic.  :i69 
hyperjjlastic.  .■i69 
vascular.  369 
complications.  ;i64 
congenital.  367 
cystic.  .369 
cystico-colloiti .  '.iGd 
cysto-colloid.  3<K).  364,  '.Hio 
dangers  of  operations  for,  387 
diagnosis  of,  :i59 
diver,  365 
endemic.  3.58 
epidemic.  359 
etiologj-,  358 
exophthalmic      (and     see      Exophtlialiuic 

goitre).  375 
floating,  ;165 
hyperplastic.  369 
pressure  symptoms  of,  359,  361 
sporadic.  ;i59 
surgical  treatment  of,  :i80 
amesthe.sia,  ;i81 
dangers  of  operation.  .387 
indications  for  operation.  '.iSl 
Kocher's  remarks  on,  ^381 
operations.  '.i8'2 

dangers  of.  -iST 
enucleation,  .386.  400 
partial  excision.  383 
symptoms,  361 

circulatory  disturbances,  363 
from  pressure  on  ners'es,  :i6.l 
from  pressure  on  trachea,  361 
synonyms,  358 
tubular,  365 
vascular,  369 
wandering,  359 
Gonococcus,  715 

characteristics  of,  715,  726 
cultures.  718 
Gram's  stam  for.  716 
Gonorrhoea  (see  Gonorrhoeal  urethritis) 
Gonorrhoea,  cure  of.  771 
Gonorrhoea  of  external  genitals,  female,  559 
Gonorrhoeal  cystitis,  745 
sj'mptoms.  745 
treatment,  746 
Gonorrhoeal  endocervicitis,  561 
Gonorrhoeal  urethritis,  715 
acute,  715 

anterior,  721 

abortive  treatment  of.  732 
appearances  of  the  urine.  722 
diagnosis,  725 
signs,  721 
symptoms.  721 
complications  of.  abscess  formation.  744 
of  prostate,  744 
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Gonorrhceal  urethritis,  complications  of,  peri- 
urethral, 752 
balanitis,  753 
Gonorrhceal  urethritis,  complications  of  acute, 
balanoposthitis,  753 
cavernitis,  752 
Cowperitis,  753 
cystitis,  745 
epididymitis,  746 
folliculitis,  750 

infection    of    periurethral    ducts,  753 
prostatitis,  741 

superniunerary  meatuses,  75:^ 
Gonorrhceal  urethritis,  acute,  diagnosis,  725 
etiology,  715 
incubation  of,  719 
local  treatment,  732 

treatment  by  injection,  733 
method  of  using,  733 
treatment  during  stage  of  decline.  734 
treatment  by  JaiVet's  methotl,  735 
treatment  by  irrigation.  735 

method  of  administering,  736 
solutions  to  l)e  used,  735 
method  of  infection,  718 
pathological  anatomy,  719 
prognosis,  728 
treatment,  728 
alkalies,  730 
anodynes,  730 
antiseptics,  729 
balsamics,  731 
drugs,  729 

general  measures,  728 
diet,  729 
drinks.  729 
exercise.  728 
smoking,  729 
tonics,  732 
two-glass  test,  727 
Gonorrhceal  urethritis,  acute  posterior.  723 
clinical  pathology,  724 
diagnosis,  725 

factors  influencing  its  occurrence,  723 
symptoms,  724 
treatment,  739 
Gonorrhceal  urethritis,  chronic,  75() 
anterior,  diagnosis,  758 

method  of  localiziiig  the  seat  of 

the  disease,  75S 
pathology  of,  756 
treatment  of,  7(>5 
posterior,  760 
diagno.sis,  761 
symptoms,  761 
treatment  of.  767 
symptoms,  757 
Gonorrhceal  urethritis,  female,  559 
Gonorrha'al  vaginitis.  560 


Gram  stain,  716 

Graves,  William  P.,  on   surgical   diseases  and 
wounds  of    the    external    genitals   and    va- 
gina of  the  female,  559-621 
Graves'  disease  (and  see  Exophthalmic  goitre), 

375 
Graves'  disease,  acquired,  379 

pseud 0-,  379 
Graves's  method  of  abdominal  colporrhaphy, 

618 
Graves's  operation  for  absence  of  vagina,  578 
Graves's  operation  for  cystocele,  ()()9 
Gumma  of  breast,  female,  519 

of  tongue,  294 
Gums,  carcinoma  of,  with  secondary  involve- 
ment of  jaw,  846 
operations  for,  868 
epithelioma  of,  malignant  spinous-cell,  847 
epithelioma  of,  basal  cell,  847 
papilloma  of,  846 
Gunshot  wounds  of  penis,  665 

of  spine.  423 
Gynaecomastia.  508 

H.EMANGioMA  of  mouth,  248 

of  parotid  gland,  307 
Haematocele,  686 
Haematoma  of  vulva,  572 
Hsemolytic  reaction  in  the  diagnosis  of  cancer, 

543 
Hajck's  hook,  104 
Halsted's  method  of  operating  for  carcinoma 

of  the  breast,  5.50 
Hard  chancre  of  female  genitals,  565 
Helferich's  method  of  ligating  vertebral  arterj', 

338 
Hemiglossitis,  234 

Hemorrhage  from  nasal  cavities  (and  see  Kpis- 
taxis),  52 

of  veins  of  neck,  325 
Hermaphroditism,  635 
Herpes,  of  tongue,  235 

progenitalis,  674 
Hilton's  method  of  opening  absces.ses,  341 
Holden's  operation  for  lacerated  perineum,  603 
Horns,  cutaneous,  of  penis,  687 
Hydatid  cysts  of  tongue.  243 
Hydatids  of  Morgagni,  629 

cysts  of,  697 
Hydrocele,  680 

acute,  681 

chronic,  681 

diagnosis,  682 

operations  for,  683 

prognosis,  682 

.symptoms.  681 

treatment,  683 
Hydrocele  of  neck,  315 

of  round  ligament,  568 
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Hymen,  atresia  of,  573 

imperforate.  573 
Hypenemia.  artificially  induced,  in  acute  mas- 
titis. .51-1 
Hj-perkeratosis  linguae.  2;i9 
Hj-pertrophy.   diffuse,   of  alveolar  border,   in 
leukaemia.  817 
of  female  breast,  508 
of  scrotum.  6.58 
HjTX)spadias.  635.  648 
in  female.  579 
penile.  6.50 

Beck's  operation  for.  649 
Rochet '.s  operation  for.  651 
perineal.  654 
Hysterical  spine,  461 

Imperforate  hymen.  573 
Infection  of  periurethral  ducts.  753 
Infections  of  genitals,  male,  external.  668 
Infiltration  of  urine.  807,  SON 

treatment  of.  811 
InfLimmation  of  the  antnun  (and  see  .\ntrum, 
inflammation  of).  156.  159 

of  Bartholin's  glands.  560 

of  lireast.  female  (see  Mastitis) 

of  carotid  sheaths,  acute.  :i43 

of  epidid\Tnis  (see  Epididymitis) 

of  frontal  sinus  (and  see  Frontal  sinus,  in- 
flammation of),  113.  115 

of  genitals,  male,  external.  668 

of  jaws,  and  their  soft  parts.  .S74 
toxic,  with  necrosis.  887 

of  mouth  (and  see  Stomatitis),  221 

of  neck.  3.39 

acute.  :«9.  .340 
chronic.  'Mo 

of  parotid  gland.  :«K).  liOl 

of  penis,  669 

of  prepuce.  669 

of  prostate  (see  Prostatitis) 

of  salivary  glands.  299.  :i01.  ,302 

of  seminal  vesicles  (see  \'esiculitis) 

of  Skene's  glands.  v560 

of  sphenoidal  sinus  (and  see  Sphenoidal 
sinus,  inflammation  of).  180.  181 

of  spine,  chronic  ankylosing.  4.56 

of  testis  (see  Orchitis) 

of  thyroid  (see  Thyroiditis  and  Strimiitis> 
acute.  370 
infective.  371 

of  tongue  (and  see  Glossitis),  2:53 

of  urethra  (see  Urethritis) 

of  vas  deferens  (see  Vesiculitis) 
Injuries  of  arteries  in  neck,  323 

of  genitals,  male,  663 

of  muscles  in  neck.  .331 

of  neck.  323 

of  nerves  in  neck.  330 


Injuries  of  penis.  664 

of  saliva rj'  glands.  297 

of  scrotum,  665 

of  spermatic  cord.  665 

of  testis.  665 

of  veins  in  neck.  325 
Imiominate  arterj'.  aneurysm  of,  336 
Internal  carotid  arten,-.  aneurysm  of,  336 
Intranasal  adpnoma.  195 

angioma.  195 

carcinoma.  199,  857 

diseases,  operations  for,  873 

exostosis,  195 

fibroma,  190 

papilloma,  194 

osteoma.  195 

sarcoma.  198.  857,  858 
diagnosis,  199 
prognosis,  198 
symptoms.  198 

treatment.  199 

tumors.  855 

operation  for.  866,  873 

J.\net'.s  method  of  treating  acute  urethritis  by 

irrigation,  735 
Jan.sen's  bayonet-shapetl  bone  forceps,  143 
Jaws,  actinomycosis  of,  883 

adamantine  epithelioma  of,  841 
cystic,  844 

of  the  alveolar  l)order,  843 
solid,  844 

operations  for.  867 
carcmoma  of.  secondarj-,  849 
operations  for.  868 
secontlarj-  to  mouth  and  giun.  84(» 
operation  for,  868 
defonnitics  of.  890 
dental-root  cyst  of,  835 
operations  for.  867 
dentigerous  cy.st  of,  837,  838.  839 

operations  for,  867 
epithelioma  of,  adamantine,  841 
cystic,  844 

of  the  alveolar  border,  843 
solid,  844 
exostosis  of,  816 

fibromyxosarcoma,  periosteal  of.  825 
fibrosiircoma,  periosteal  of.  825 
hemorrhagic  periostitis  of.  876 
infections    of,    through,    and    abotit    the 

teeth,  877 
inflammation  of.  874 
osteomyelitis  of,  875,  879 
osteosarcoma  of,  816 

periosteal.  824 
ossifying  periostitis  of.  816 
ostitis  of,  arsenical,  889 
phosphorus,  887 
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Jaws,  periosteal  fibroinyxosarcoma  of,  825 
fibrosarcoma  of,  825 
osteosarcoma  of,  824 
sarcoma  of,  821^ 

spindle  and  round-cell  sarcoma  of,  826 
tumors  of  body  of,  821 
periostitis  of,  875,  879 
arsenical,  889 
mother-of-pearl,  889 
ossifying,  816 
phosphorus,  887    - 
syphilitic,  887 
resection  of,  871 

post-operative  treatment,  44 
prosthesis  after,  35 

ante-operative  appliance's,  44 
immediate,  42 
Martin's  method.  36,  40,  45 
permanent  appliances,  44 
temporaiy  appliances,  43 
sarcoma  of,  periosteal,  823 

spindle  and  roiuul-cell,  periosteal,  826 
surgical  diseases  and  wounds  of.  813 
syphilis  of,  886 

toxic  inflammation  with  necrosis  of,  887 
tuberculosis  of,  881 
tumors  of,  813,  816,  817 
classification,  813,  814 
of  the  alveolar  border,  primary,  816 

operations  for.  866 
of  dental  origin,  834 

operations  for.  866,  867 
periosteal,  821 
wounds  of,  813 
Jaw,   lower   (and    see    Jaws    and     Mandible) 
giant-cell  sarcoma  of,  828 
medullaiy  tumors  of  body  of,  827 
tiunors  of,  816 

operations  for,  866 
Jaw,  upper  (and  see  Jaws) 

Kocher's  resection  of,  871 
tumors  of,  iS16 

operations  for,  867 

Keloid  of  chest  wall,  414 

of  tongue.  257 
Killian's  operation  for  obliteration  of  frontal 
.sinus,  127 

periosteal  elevator  and  eye-retractor,  131 
Kingsley's  velum,  12 
Kocher's  forceps  for  thyroid  operation.  384 

:«5 
method  of  excision  of  tongue,  281 
method  of  ligating  vertebral  arterj'.  337 
o.steoplastic    resection    of   both   halves   of 

tipper  jaw,  871 
remarks    on    the    surgiod    treatment    of 

goitre,  381 
spoon,  385 


KoUinann  dilator,  788 
Kraiuosis  vulva>,  562 

Lacekated  perineum,  operations  for  repair  of 
(and  see  Perineum,  lacerated,  o]>erations  for 
repair  of),  595 
Laceration  of  penis,  664 
Lachiymal  glands,  Mikulicz's  di-sease,  303 
Laminectomy,  for  spinal  tumors,  498 
Larynx,  anificial,  31 
Leprosy  of  tongue.  243 
Leucokeratosis  (and  see  Leucoma),  235 
Leucoma,  235 

diagnosis,  238 

etiology,  236 

pathological  changes,  236 

prognosis,  238 

.symptoms,  2.36 

treatment.  239 
Leucoplakia  (and  see  Leucoma),  2.36 
Ligation  of  conunon  carotid  artery,  334 
temporary',  335 

of  external  carotid  arterv,  .336 

of  vertebral  arteiy,  337 
"Lingua  plica ta  aut  dissecata,"  229 
Lingual  dermoids,  396 
Lipoma  of  breast,  female,  520,  528 

of  mouth,  251 

of  neck,  350 

of  parotid  gland,  307 

of  penis,  686 

of  scrotiun.  695 

of  tongue,  251 

of  vulva,  571 
Lips,  artificial,  26 
Litigation  .spine,  423 
Localization,  spinal,  492 
Lower  jaw  (and  see  Mandible) 

periostitis  of,  with  necrosis,  881 
Lud wig's  angina.  341 
Lupus  of  penis,  (>71 

of  scrotum,  671 
Lymphangioma  of  parotid  gland.  307 

of  tongue,  244 
Lymphangitis,  complicating  chancroid.  705 
Lymph  nodes,  axillary,  arrangement  of.  506 

Ma(k<)(;lo.ssia,  lympliangiomatous,  244 
treatment,  247 

nniscular,  24S 

simple,  248 
Maisonneuve  urethrotome,  789 
Malformations,    congenital,  of   neck   (and  see 
Neck,  congenital  malformations  of),  313 

of  male  genitals,  (537 

of  penis,  637 

of  scrotum,  657 

of  testes,  ()5X 

of  urethra,  640 
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Malposition  of  testes.  659 
Mamma  (see  Breast,  female) 
Mammarj-  gland  (see  Breast,  female) 
Manimarj^  gland,  male,  surgerj-  of  the.  4^2^) 
Mandible,  fractured,  splints  for.  48 

resections  of.  prosthesis  in.  35.  44 
Martin,  artificml  tongue  of.  29 
Martin,  artificial  palate  of,  19,  20 
Martin's  method  of  prosthesis  after  resection 

of  jaws.  36,  40.  45 
Mastitis.  510 
acute.  510 

hypera^uia.  artificially  induced  in,  514 
treatment.  512 
adolescentium.  510 
aircinomatosa.  539 
chronic.  514 

treatment.  516 
chronic  cystic.  514 
interstitial.  514 
neonatorum.  510 
puerperalis.  511 
traumatica.  511 
treatment.  512 

by  artificially  induced  hypersemia,  514 
Mastixl\Tiia,  509 
Maxilla,  resections  of.  871 
immediate.  42 
prosthesis  in.  35 
Maxillarj'  joint,  ankylosis  of.  889 
arthritis  of.  889 
disea.ses  of.  889 
Mayo's  internal  Alexander's  operation,  615 
Measurements  for    operating-distances  in  the 

nose.  203 
Meatotomy,  047 

techni(iue  of,  775 
Meatus,  of  urethra,  small.  647 

.supemimaerary,  753 
Metlullarj-  carcinoma  of  breast,  female,  535 
Meloplasty,  223 
Meningocele.  465 
Merciiriid  stomatitis.  889 
Micrognathy,  890 
Mikulicz's  disesise.  303 

method  of  ligating  vertebral  artery,  337 
Mixed  chancroid,  703 
Monorchidiii .  659 

Mosher,   Harris  Peyton,  on    surgical    diseases 
and  wounds  of  the  nasal   ca^^ties  and   ac- 
cessory sinuses,  52-220 
Mosher's  cheek  and  lip  retractor  for  exposing 
the  canine  fos.sa,  166 
maUeahle  eye  retractor,  140 
mask-splint  for  fracture  of  nasal  bones,  63 
methofl  of  operation  for  chronic  suppura- 
tion of  frontal  sinus.  134 
-ifter-treatment,  146 
complications.  146 


Mosher's  speculmu  for  submucous  resection  of 

nasal  septiun.  73 
Mother-of-pearl  i>eriostitis  of  jaws.  <S89 
Mouth  (and  see  Tongue  and  Gums) 
aneurysm  in,  248 

carcinoma    of,    with    secondarj-    involve- 
ment of  jaw,  846 
operations  for.  868 
cavernous  tumors  of.  249 
congenital  capillar^-  mevi  of,  248 
cysts  of.  mucous.  243 
dennoid  cysts  of.  261 
diagno.sis.  262 
treatment.  262 
diseases  of.  surgical.  221 
cancnmi  oris.  222 
stomatitis.  221 
endothelioma  of,  253 
hemangioma  of,  248 

inflammation  of  (and  .<jee  Stomatitis),  221 
lingiuil  dennoids,  396 
lipoma  of.  251 
mucous  cyst^  of,  243 
non-parasitic  cj'sts  of,  243 
telangiectasis  of,  248 
teratoid  tmnors  of,  262 
tumors  of  (and  see  Tongue,  tumois  of),  251 
vascular  tumors  of.  248 
wounds  of.  221 
Mucocele  of  antrum.  159   • 
of  ethmoidal  cells,  98 
of  sphenoidal  sinus,  181 
Mudd.   Harvej'  G.,  on    surgicail    diseases  and 

wounds  of  the  female  breast,  'iO'2-o5S 
Miunps,  300 

Muscles  of  neck,  injuries  to,  .J^Ji 
Myelocele,  463 
Myelomeningocele,  464 
Myoma  of  testis,  697 
Myxcedema,  acute.  ;i91 
-sjTnptoms.  391 
treatment,  :i92 
post-operati^■e.  389 
treatment.  391 
Myxoma,  of  breast,  female.  529 
intra canalicukr.   523 
of  testis.  697 

Hjews,  acquired  capUlarj'.  of  tongue.  249 
congenital  capillary,  of  tongue.  249 
congenital  capillary,  of  mouth.  248 
of  breast,  female,  528 
Nasal  adhesions,  81 

treatment  of.  81 
Nasal  bones,  combined    lateral   deviation   of, 
and  cartilaginous  bridge,  64 
treatment  of,  64 
fracture  of.  59 

compound.  60 
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Nasal  bones,  fractures  of.  deformities  due  to, 
64 
treatment  of.  64 
Mosher's  mask-splint  for,  63 
old.  63 
simple,  60 

treatment,  61 
subperiosteal  method  of  correct- 
ing. 66 
simple  lateral  deviation  of,  64 
treatment  of,  64 
Nasal  cavities,  diseases  of  the,  .52 
abscess  of  the  septum.  57 
defonnities  of  the  nose,  67 
deviations  of  the  septum,  70 
epistaxis.  52 

fracture  of  the  nasal  bones.  59 
furunculosis  of  the  vestibule,  80 
nasal  adhesions.  81 
perforations  of  the  septum.  79 
sepsis  of  nose  after-  nasal  operations, 
80 
hemorrliage  from  (and  see  Epistaxis),  52 

plugging  of,  54,  56 
tumors  of.  186 

adenoma.  195 
angioma,  195 
benign,  186 
carcinoma,  199 
exostosis,  195 
fibroma,  190 

fibroma  of  vault  of  pharynx,  190 
fibroma  papillare,  194 
malignant,  197 
osteoma,  195 
papilloma,  194 
polypi,  186 

polypi,  bleeding,  of  septum,  195 
sarcoma,  198 
tooth  cysts,  196 
Nasal  discharge,  one-sided,  85 
Nasal  operations,  adhesions  after,  81 

sepsis  after,  80 
Nasjil  polypi,  186 

associated  with  ethmoiditis.  187 
associated    with    suppuration    in    the 

accessory  sinuses,  189 
associated  with  va.somotor  rhinitis,  189 
benign,  857 
etiology,  187 

micro-scopic  appearances,  187 
relation  of,  to  malignant  tumors,  856 
symptoms,  187 
treatment,  188,  189,  190 
Nasal  pyorrhoea,  85 
Nasal  so|)tum,  ab.sco.ss  of,  57 
diagnosis,  58 
treatment,  59 
bloo<l  su|)ply  of,  52 


Nasal  septum,  deviations  of,  70 

age   at    which    operations    can    be    per- 
formed for,  71 
causes  of,  70 
classes  of,  70 
complications  of  operative  treatment  of. 

79 
forms  of,  74 

deviation   of  anterior  edge  of  quad- 
rangular cartilage,  74 
operation  for,  74 
symmetrical    deviation,    not    involv- 
ing   anterior    edge    of     quad- 
rangular cartilage,  74 
operation  for,  75 
operation  for,  70 

age  at  which  it  can  be  done,  71 

anse-sthesia,  71 

buttonhole  incision,  74 

complications  of,  79 

details  of  the.  71 

form  of  incision  through  mucous 

membrane.  72 
general  remarks,  73 
illumination,  72 
instrument,  73 
length  of  operation,  72 
side  of  nose  in  which  performed, 

72 
submucous  resection  for,  70,  78 

complications  of.  79 
treatment  of,  in  general,  70 
Nasal  septum,  perforations  of,  79 

submucous  resection  of.  70 
Naso-frontal  duct,  anatomy  of,  112 

opening  of  the,  93 
Nasopharyngeal  tumors,  859,  861 
Nasophsirynx,  adenoids  of,  860 
benign  tumors  of,  861 
carcinoma  of,  860 
cysts  of,  860 
fibroids  of,  860 

Payn's  position  for  operations  on,  871 
sarcoma  of,  860 
teratoma  of,  861 

tiunors  of  (and  see  Nasopharyngeal),  859. 
861 
Neck,  abscess  of,  340 

Hilton's  method  of  opening,  341 
actinomycosis  of,  346 
diagnosis,  346 
prognosis,  346 
treatment,  347 
aneurysms  of,  arterial,  331 

of  common  carotitl  arterj\  331 
of  external  carotid  artery,  335 
of  innominate  artery.  336 
of  internal  carotid  arter>\  336 
of  subclavian  arterv,  337 
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Xeck.  aneurj-siiis  of.  vertebral  artery,  337 
venous.  338 
angioma  of.  349 
cavernous,  .'J49 
simple.  349 
hlooti  cysts  of.  347 
diagnosis.  348 
prognosis.  :i48 
treatment.  348 
boils  of.  339 
bursal  cysts  of.  348 
carbuncles  of.  339.  :340 
carcinoma  of,  351 
diagnosis,  '.i52 
prognosis,  352 
symptoms,  352 
treatment,  352 
cellulitis,  diffuse,  non-erysipelatous  of,  344 
congenital  fistulae  of,  313 

treatment.  314 
congenital  malformations  of,  313 
branchial  cysts.  315 
cervical  ribs,  318 
congenital  fistulae.  313 
etiologA'.  313 
cut-throat.  326 
cysts  of.  394 

congenital  .serous,  316 
diagnosis.  316 
prognosis.  316 
treatment.  316 
dermoid,  315 
cystic  tumors  of,  :347 

blood  cysts,  347 
bursal  cysts,  348 
echinococcus  cysts.  348 
sebaceous  cysts,  348 
Derbyshire,  .3.58.  and  see  CJoitre 
denuoid  cysts  of.  .315 
diseases  of  bloo<l-vessels  of,  331 
arterial  aneurysms,  331 
venous  aneurysms,  3^38 
echinococcus  cysts  of,  .348 
erysipelas  of,  MO 
fibroma  of,  349 

treatment,  350 
fistulse  of,  394 

treatment,  396 
fistulae  of,  branchial.  394 
hydrocele  of,  315 

infection  of.  from  alveolar  periostitis,  880 
inflammations  of.  .339 
acute.  :J39.  340 
chronic.  .345 
of  carotid  sheaths,  .343 
syplulitic,  345 
tuberculous.  345 
injuries  of.  323 

cut-throat,  .326 


Xeck,  injuries  of  arteries.  .323 
of  muscles,  331 
of  ner\'es.  330 
of  veins.  325 
lipoma  of,  :J50 

diagnosis,  350 
treatment,  ,351 
nerves  of,  injuries  to.  330 
brachial  plexus,  3:30 
spinal  accessorj-,  3;30 
•sj-mpathetic,  .330 
vagus,  330 
neuroma  of,  350 

treatment,  350 
sanguineous  cysts  of,  395 
sarcoma  of.  351 
sebaceous  cjsts  of.  348 
sinuses  m,  from  alveolar  periostitis,  880 
solid  timiors  of.  349 

carcinoma,  .351 
fibroma.  349 
lipoma,  :350 
neuroma,  350 
sarcoma,  351 
suppuration  of,  340 
acute,  340 
submaxillarj',  :341 
surgical  diseases  and  wounds  of,  313 
sj'philitic  inflammations  of,  345 
tul>erculous  inflammations  of,  345 
tmuors  of,  347 
cystic,  347 
solid,  349 
vascular,  ;349 
va.scular  tumors  of,  349 

cavernous  angioma,  349 
simple  angioma,  349 
venous  aneur>'sms  in,  3^38 
Necrosis  of  alveolar  border,  881 
Neetlle,  Emmet's,  for  cervix,  587 
Nee<lIe-holder.  Burnige,  588 
Nerves  of  neck,  injuries  to,  330 
Neunilgia  of  female  breast,  509 
Neuroma  of  breast,  female.  529 

of  neck,  350 
Neuroses  of  female  breast.  509 
Neurotic  spine.  461 
NicoU's    metho<l    of    amputation    of     penis, 

691 
Nigrities  linguae,  239 
Nipple,  absence  of.  507 
affections  of.  .507 
eczema  of.  .507 
fissures  of,  .507 
Paget's  disease  of.  556 
etiologj'.  557 
treatment,  557 
retention  cyst  of.  507 
retraction  of.  507 
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Nipple,  syphilitic  infection  of,  o07 

supernumerary,  508 
Nose,  and  see  Nasal.  Intrana.sjil 
Nose,  abnormally  wide,  (59 
correction  of,  (J9 
artificial,  20 
deformities  cf,  07 

abnorn)ally  wide  nose,  69 
hooked  nose.  67 
nose  with  drooping  tip,  69 
saddle-back,  68 
furunculosis  of  vestibule  of,  80 
fibroma  papillare  of,  194 
hooked.  67 

correction  of.  67 

intranasal  method.  67 
measurements  for  operating  distances  in 

the,  203 
middle  meatus  of.  anatomy  of.  92 
operations  in,  measurements  for,  208 
plugging  the,   in    frontal  sinus    operation, 

120 
polypi  in  middle  meatus  of,  86 
j)us  in  middle  meatus  of,  85 
.saddle-back,  68 

correction  of,  68 

method  of  injecting  paraffin,  68 
sepsis  of,  after  nasal  operations,  80 
septum  of,  bleeding  polypus  of,  195 
tumors  of,  186,  and  see  Nasal  cavities 
with  drooping  tip,  69 
correction  of,  69 
Nose-bleed,  52,  and  see  Epistaxis 

Obturator  for  cleft  palate.  11 

Obturators  and  vela  for  cleft  palate,  relative 

advantages  of,  18 
Obturator-velum  of  Case,  14 
Obturator- velum  for  cleft  palate,  14 
(Edema  of  penis,  680 

of  scrotum ,  680 
Oophorectomy  for  cancer  of  l)reast,  555 
<  )rl)it,  abscess  of,  852 

carcinoma  of,  854 

tumors  of,  850,  852 
operations  for,  868 
Orl)ital  abscess,  852 

tumors,  850,  852 

operations  for,  868 
( )rchidectomy,  662,  698 

bilateral,  698 
Orchidopexy,  662 

results  of,  663 
( )rchitis,  670 
Organ  of  Giraldfis,  630 

cysts  of,  697 
( )steoarthritis  of  spine,  468 
Osteoma,  intranasal,  195 

of  breast,  female,  529 


Osteoma  of  penis,  687 

of  tongue,  255 
Osteomyelitis,  acute,  of  spine,  448 

of  jaw,  875,  879 

of  ribs,  409 

of  sternimi,  409 
periosteal,  824 
Osteosjircoma  of  jaw,  816 
Ostitis  deformans  of  spine,  455 
Ostitis  of  jaws,  arsenical,  889 

phosphorus,  887 
Otis  urethrotome,  789 

Facet's  disease  of  nipple,  556 

etiology,  557 

treatment,  557 
Palate,  artificial,  18 

age  at  which  it  should  be  introduced,  18 

hard,  adenopapilloma  of,  863 

tumors  of,  862 

operations  for,  866 
Pampiniform  plexus,  thrombosis  of,  666 
Papilloma,  intranasal,  194 

of  gums,  846 

of  penis,  687 

of  tongue,  252 

of  urethra,  694 
Paradidymis,  630 
Paramastitis,  511 
Paraphimosis,  645 

diagnosis,  645 

etiology,  645 

pathology,  645 

treatment,  645 
Paraplegia  dolorosa,  539 
Parasites,  animal,  in  tongue,  243 
Parathyroids,  354,  400 

function  of,  357 
Parotid  gland,  adenoma  of,  308 

angioma  of,  307 

carcinoma  of,  308 

extirpation  of,  310 

haimangioma-  of,  307 

inflammation  of,  300,  301 

treatment,  302,  and  see  Salivary  gland 

injuries  of,  297 

lipoma  of,  307 

lymphangioma  of.  .307 

tumors  oi,  303,  862 
Parotitis,  301,  and  .see  Salivary  glands 

treatment,  302 
Parry's   di.sease,    375,   anil    see    Ex()i)l\tiialmic 

goitre 
Payr's  position  for  operations  on  nasopharyn.x. 

871 
Pectus  carinatimi,  407 

excavatum.  407 
Penis,  al)sence  of,  637 

amputation  of.  690 
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Penis,  amputation  of.  complete,  694 
partial.  691 

flap  method.  693 
NicoU's  method,  691 
anatomy  of.  622 
angioma  of.  687 
carcinoma  of.  689 
chondroma  of.  687 
condyloma  of.  688 
crushinfic  of,  664 
dermoid  cysts  of,  637,  687 
disloc^ition  of,  665 
.louble.  637 
elephjintiasis  of.  676 
emphy.sema  of.  680 
fibroma  of,  686 
foreign  bodies  on  or  in.  (563 
foreskin  of,  see  Prepuce 
fracture  of.  664 
gangrene  of,  67") 
gunshot  woimds  of.  6(j;) 
horns  of.  cutaneous.  687 
inflammation  of.  669 
injuries  of,  (564 

symptoms,  666 
treatment,  666 
laceration  of.  664 
lipoma  of,  686 
lupus  of.  671 
malfonnations  of.  637 
(edema  of.  680 
osteoma  of,  687 
l)apilloma  of.  687 
s;ircoma  of,  (J88 
sebaceous  cyst  of.  687 
-skin  disea.ses  of,  674 
stab  woimds  of.  665 
tuberculosis  of.  671 
tumors  of.  686 
varicosities  of,  678 
Perforations  of  nasal  septum.  79 
Perineal  position,  the.  581 
Perineal  section.  801 

fi.stvilization.  804 
resection  of  the  stricture.  804 
with  a  guide.  802 
without  a  guide.  S03 
Perineal  sheet   Ewin.  581.  ;'i82.  583 
Perineum,  lacerate<l.  complete  (through  sphmc- 
ter  ani),  repair  of,  605 
after-treatment.  607 
apron  method.  (J07 
diagnosis,  605 
indications  for.  605 
preliminaiy  treatment.  605 
steps  of  operation.  606 
operations  for  i-e|)air  of.  .>95 
after-treatment.  603 
anatomy.  595 


Perineum,   operations  for  repair  of.  PJmmets 
operation,  599 
Holden's  operation.  603 
indications.  598 

pkcing  of  external  sutures.  602 
technique,  .599 
Periosteal  fibromyxosarcoma  of  jaw,  825 
fibrosarcoma  of  jaw,  825 
osteosarcoma  of  jaw.  824 
sarcoma- of  jaw,  823 

spindle-and-round-cell  sarcoma  of  jaw.  826 
tumors  of  botly  of  jaw.  821 
Periostitis,  alveobr,  879 

metastatic  infection  in  neck  in.  880 
sinuses  in  chin  and  neck,  secondary- 

to,  880 
with  necrosis  of  alveolar  border.  SSI 
hemorrhagic,  of  jaws,  876 
of  jaw.  875,  879 
arsenical,  889 
mother-of-pearl,  889 
phosphorus,  887 
of  lower  jaw.  with  necrosis,  881 
ossifying,  of  jaws.  816 
sypliilitic.  of  jaw.  887 
Periurethral  abscess.  752,  808 

treatment,  810 
Periurethral  ducts,  infection  of.  753 
Periurethritb.  808 

treatment.  810 
Pkigedena  complicating  chancroid,  705 
Pluin.nix.  and  see  Nasopharyngeal 
anatomy.  860 
adenoids.  860 
fibroma  of  vault  of.  190 
diagnosis.  191 
prognosis,  191 
symptoms.  190 
treatment.  191 

punch  operation.  193 
snare  operation,  192 
Phimosis,  6:i8 

circimficision  for,  640 

clamp  operation.  642 
without  use  of  clamp,  641 
diagnosis,  639 
etiologj-,  6:iS 
pathologj',  639 
sjinptoms.  639 
treatment,  639 
Plumosis,  complicating  chancroid,  704 

treatment.  711 
Plilegmon  of  chest  wall.  409 
Phosphorus  ostitis  of  jaws.  887 

periostitis  of  jaws,  887 
Pigeon  breast.  407 

Plastic  operations  in  vagina.  579,  and  see  Va- 
gina, plastic  operations  on 
Polymastia,  507 
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Polymazia,  507 
Polyorchidia,  663 
Polypi,  nasal,  186 

associated  with  ethiuoiditis,  187 
associated  with  suppuration  in  the  acces- 
sory sinuses,  189 
associated  with  vasomotor  rliinitis,  181) 
benign,  857 

relation  of,  to  malignant  tumors,  856 
Polypi  in  middle  meatus  of  nose,  86 
Polypus,  bleeding,  of  septum  of  nose,  195 
Polythelia,  508 
Posthitis,  669 
Prepuce,  anatomy  of,  624 
dermoid  cysts  of,  637 
inflammation  of,  669 
Prolapse  of  uterus,  operations  for,  611,  614 
Prolapsed  mucous  membrane  of  urethra,  572 
Prostate,  abscess  of,  744 

inflammation  of,  see  Prostatitis 
Prostatitis,  acute,  741 
catarrhal,  741 
diagnosis  of,  742 
follicular,  741 
parenchymatous,  742 
treatment  of.  743 
chronic  parenchymatous,  761 
diagnosis,  763 
.symptoms  and  signs,  762 
treatment,  768 
massage,  768 
rectal  irrigations,  769 
prostatectomy,  770 
sounds  ;ind  dilators,  770 
Prosthesis.  3,  and  .see  Artificial 
cleft-]  )a  late,  10 

conditions  in  which  it  is  u.seful,  4 
liental,  5 
ears,  27 
face,  20,  28 
glottis.  32 

in   its   relation   to    surgery   of    the   face, 
mouth,  jaws,  and  nasal  and    laryngeal 
cavities,  :i-51 
jaws.  35 
larynx,  31 
lips.  26 
no.se.  20 
teeth,  5 
tongue,  29 

types  of  apparatus,  3 
I'rostlietic  apparatus,  tyj)es  of,  3 
Prosthetic  appliances,  dental,  5 
ba.se  of  support  for,  8 
material  used  in.  7 
means  of  retaining.  9 

restoration  of  function  by  plate  dentures, 
10 
Pruritus  vulvse,  561 


Psoriasis  of  tongue.  235,  and  see  Loucoma 
Pulpitis,  879 

Pus  in  middle  meatus  of  nose,  85 
Pyorrhoea  alveolaris,  879 
nasal,  85 

R.\NULA,  257,  309 
diagnosis.  259 
treatment.  259 
Retention,  chronic,  in  accessory  sinuses,  83 
Retention  cyst  of  nipple,  507 
Retrobulbar  tumors,  850,  852 

operations  for,  868 
Retropharyngeal  abscess.  34;^ 
timiors,  861 

operations  for,  870 
Rhachitic  spine,  the,  450 
Ribs,  cervical.  318.  408 

circulatory  symptoms  of.  320 
nerve  symptoms  of.  319 
operation  for,  321 
treatment,  321 
deformities  of,  408 
osteomyelitis  of,  409 
syphilis  of,  410 
tuberculosis  of,  410 
Rigg's  disease,  879 
Rigidity,  .spinal.  454 

chronic  ankylosing  inflannnation,  456 
muscular.  460 
o.stitis  deformans.  455 
spondylitis  defonnans,  455 
traumatic,  460 
Rochet's  operation  for  hypospadias,  651 
Round  ligament,  hydrocele  of,  568 
Rudimentani"  scrotum.  657 
Rupture  of  urethra.  666 

S.\nvAUY  calculi,  259 

diagnosis,  260 

treatment,  261 
Salivary  fistula;,  298 
Salivary  glands,  absence  of,  congenital,  312 

actinomycosis  of,  303 

anomalies  of,  312 

carcinoma  of,  308 

cysts  of.  309 

diseases  of.  surgic:>l,  221 

inflammation  of,  299 
chronic,  ;i02 
primary  acute,  299 
secondary  acute,  301 

inflannnation  of  e.xcretoiy  duct  of.  3{)J 

injmies  of,  297 

.Mikulicz's  disease.  303 

mixed  tumors  of.  :504 

.sarcoma  of.  304 

syphilis  of.  'MY.i 

tuberculosis  of.  303 
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Salivarj-  glands,  tumors  of.  303 

wounds  of,  221 
Sarcoma  of  antrum.  170 
giant-cell.  8;i0 
round-  and  spindle-cell,  832 

intranasal.  198.  857.  858 

of  breast,  female,  529 

of  chest  wall.  414 

of  jaw.  periosteal,  823 
giant-cell,  828 
spindle-  and  roimd-cell,  periosteal.  826 

of  nasopharj-nx,  860 

of  neck.  351 

of  penis.  688 

of  salivarj-  glands.  304 

of  scrotiun.  695 

of  seminal  vesicles,  699 

of  testis.  698 

of  thyroitl.  372 

of  tongue.  291 

of  vulva.  571 
Scalds  of  tongue,  232 

Schroeder's  method  of  trachelorrhaphy,  592 
Scirrhous  mamma,  515 
Scirrhous  carcinoma  of  breast,  female.  534 
Scissors.  Emmet's  denuding,  588 
Scoliosis.  470 

clinical  aspects,  476 

congenital.  484 

diagnosis.  477 

etiologj',  473 

pathology,  471 

prognosis.  479 

symptoms.  476 

treatment.  481 

measures  intended  to  secure  for  the 

spine  an  improved  {josition.  483 
measures  that  have  for  their  object 
the  loosening  of  the  spine.  482 

variations  in  the  cur\'e,  475 
Scrotum,  absence  of,  657 

anatomy  of.  627 

angioma  of,  695 

bifid,  658 

carcinoma  of,  696 

cysts  of.  695 

dennoid  cysts  of.  658 

elephantiasis  of.  676 

emphysema  of.  680 

enchondroma  of,  695 

fibroma  of,  695 

gangrene  of,  675 

hypertrophy  of.  658 

injuries  of.  665 

lipoma  of,  695 

lupus  of.  671 

malformations  of.  657 

oedema  of.  680 

nldinleritar^^  657 


Scrotum,  sarcoma  of.  695 
skin  diseases  of.  674 
tuberculosis  of.  671 
tumors  of.  695 
varicosities  of.  678 
Sebaceous  cysts  of  neck.  348 

of  penis.  687 
Seminal  vesicles,  anatomy  of.  632 
carcinoma  of.  699 
cysts  of.'  698 

inflammation  of.  see  Vesiculitis  and  Sem- 
inal vesiculitis 
sarcoma  of.  699 
tuberculosis  of.  674 
tumors  of.  698 
Seminal  vesicuUtis.  chronic,  763 
diagnosis.  763 
sj-mptoms.  763 
treatment.  768 
massstge.  768 
prostatectomy.  770 
rectal  irrigations.  769 
sounds  and  dilators,  770 
Sepsis  of  the  nose,  after  nasal  operations.  80 
Shepherd.  Francis  J.,  on  surgical  diseases  and 
wounds  of   the  thyroid  and  thymus,  353- 
400 
Siidoadenitis,  acute.  299 
Sialodochitis.  ;i02 
SialolithiasLs.  259 
diagno.sis.  260 
treatment,  261 
Sims's  method  of  operation  for  vesico-vaginal 

fistula.  621 
Sims  position.  582.  583 

Sinuses,  accessorj-.  of  the  nose,  diseases  of,  in 
general.  8:i-89 
of  antrmn.  156 
of  ethmoidal  cells.  90 
of  frontal  sinus.  113 
of  sphenoidal  sinus.  180 
Sinuses,  accessorj-.  of  the  nose,  disea.ses  of.  in 
general.  8;i-89 
acute.  83 
chronic,  83 
chronic  retention.  83 
chronic  suppuration.  84 
combineil  empyemata  of.  87 
complications  of.  87 
diagnosis  of.  88 

methods  of  examination.  88 
stopping  off  a  sinus.  88 
iLse  of  x-ray  in,  209 
etiology.  83 
pathologj-  of.  83 
prognosis  of.  SO 
signs  of.  85 
symptoms  of.  85 
syphilis  of.  85 
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Sinuses,  treatment  of,  in  general,  89 

tuberculosis  of.  85 
Skene's  glands,  inflanunation  of,  560 
Smoker's  patch,  236 
Soft  chancre  of  female  genitals.  565 
Soimds,  urethral,  786 

passage  of,  790-795 
Spermatic  artery,  thron^bosis  of,  666 
Spermatic  cord,  anatomy  of,  630 
coverings  of.  631 
injuries  of,  605 
torsion      of,     causing      .strangulation      of 

testis,  667 
tumors  of,  696 
twisted,  668 
Spermatocele,  685 
Spermatocystitis,  763 
Spermatozoa,  628 
Spheno-ethmoidal     recess,    anatomy    of     the, 

95 
Sphenoidal  sinus,  absence  of,  170 
acute  inflammation  of.  180 
anatomy  of.  170 
absence  of,  170 
cavity  of,  171 
development,  171 
form,  171 
lymphatics,  172 
mucous  membrane,  171 
ostium,  175 
prolongations  of,  177 
relations  of  different  faces,  172 
spheno-ethmoidal  recess,  177 
.size,  170 
catheterization  of,  175 
chronic  inflammation  of,  181 
treatment,  182 
varieties,  181 
chronic  suppm-ation  of,  181 
routes,  183 

anterior,  183 
ethmoidal.  183 
through  antrum,  183 
treatment,  182 
diseases  of,  170,  180 
inflammation  of,  180 
acute,  180 
chronic,  181 
mucocele  of,  181 
pathology,  180 

routes  through  which  it  ni;iy  be  ap- 
I)roached.  183 
.Ulterior  route,  183 
ethmoidal  route,  183 
route  through  antrum,  1S3 
tumors  of,  200 
Bpinji  bifida,  462 

excision  for,  467 
oj^erative  procedures,  466 


Spina  bifida,  treatment,  466 

varieties,  463 
Spina  bifida  occulta,  465 

Spinal  accessory  nerve,  injury  to,  in  neck,  330 
Spinal  column,  deformities  of.  462 
acquired.  462 
congenital,  462 
meningocele,  465 
myelocele,  463 
myelomeningocele,  464 
scoliosis,  470,  484 
spina  bifida,  462 
spina  bifida  occulta.  465 
syringomyelocele,  464 
dislocation  of,  429 

bilateral  isolated.  431 

treatment.  432 
imilateral,  432 

diagnosis,  434 
prognosis.  434 
treatment ,  434 
fracture  of.  429 

fracture  dislocation  of,  429,  437 
surgery  of,  401 
wounds  of,  421 
Spinal  cord,  diseases  of  cauda  equina.  .501 
diseases  of  conus  terminalis,  501 
injuries  of  cauda  equina,  5(M 
methods  of  exposing,  498 
tumors  of  cauda  equina,  500 
tumors  of,  relative  frequency  of  different 

A-arieties  of,  489 
wounds  of,  421 

v.-ounds  of  conus  temiinalis,  501 
Spinal  cysts,  500 
Spinal  localization,  492 
Spinal  marrow,  tumors  of.  486,  and  .see  Spine, 

tinnors  of 
Spinal   membranes,   tumors   of,   486,   and   see 
Spine,  tumors  of 
wounds  of,  421 
Spine,  actinomycosis  of,  448 
ankylosis  of,  456 
arthritis  deformans,  454 
arthritis  of,  infectious,  451,  4,54 
gonorrhoeal  spine,  451 
typhoid  .spondylitis.  452 
Becterew's  disease  of  (spinal  rigidity).  485 
chronic  ankylosing  inflammation  of.  456 
congenital  scoliosis  of.  484 
contusions  of.  422 
.symptoms.  422 
treatment,  422 
eyphose  hcrido-tronindliiiiic ,  4.59 
distortions  of,  422 
diagnosis,  423 
symptoms.  423 
treatment.  423 
Ericson's.  422 
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Spine,  fractures  of,  in  general 

pathological  changes  in,  439 

prognosis,  445 

symptoms,  440 

treatment,  443 

expectant  treatment.  444 
reduction  and  fixation,  444 
gonorrhceal,  452 
gunshot  wounds  of,  423 

diagnosis.  428 

sjTnptoms.  428 

treatment,  428 
hysterical.  461 

lateral  curvature  of  (and  see  Scolio.sis).  470 
litigation.  423 
neurotic.  461 

non-tuberculous  affections  of,  448 
osteoarthritis  of.  458 
csteomyelitis  of.  acute.  44S 

costo-transvensectoiny  for,  449 

diagnosis,  44 

prognosis.  44'.) 

regions  affect ei I.  449 

symptoms.  44<S 

treatment.  449 
ostitis  deformans  of.  455 
painful  affections  of,  without  rigidity,  461 
rhachitic.  the.  450 

diagnosis.  450 

treatment.  450 
rigidity  of,  454 

chronic  ankylosing  inflammation,  456 

muscular.  460 

ostitis  defonnans,  45.') 

spondylitis  deformans,  455 

traumatic,  460 
scoliosis,  470,  484 
spondylolisthesis,  461 
spondylitis  defonnans  of,  455 
nfMiuhjlose  rhizomelique,  459 
stalvwounds  of.  423 

diagnosis.  428 

s\-mptoms,  428 

treatment,  428 
s}T)hilis  of,  450 

diagnosis,  451 

treatment,  451 
tumors  of,  486 

classification,  487 

tliagnosis,  493 

etiologj',  491 

extradural.  488 

intradural,  489 

intramedullary,  489 

laminectomy.  498 

of  ciiuda  ecjuina,  500 

operative  teclmique,  498 
pathology,  489 
prognosis,  495 


Spine,  tumors  of,  relative  frequency  of  differ- 
ent varieties.  489 
spinal  localization,  492 
symptoms.  491 
treatment.  496 
vertebral.  487 
Splints,  dental.  48 

interdental.  48 

for  fractured  mandibles.  48 
Spondylitis  defonnans,  of  spine,  455 
Spondylitis,  typhoid.  451 
Spondylolisthesis,  461 
Spondylose  rhizomelique.  459 
Stab  wounds  of  penis,  C65 

of  spine.  423 
Status  lymphaticus.  397 
Stenson's  duct,  fistula  of,  298 
Stenium,  echinococcus  of.  411 

osteomyelitis  of,  409 

syphilis  of,  410 

tuberculosis  of.  410 
Stings  of  bees  and  wasps,  on  tongue,  232 
Stomatitis,  221.878 

catarrhal.  221 

epizootic.  242 

gangrenous,  222 

mercurial,  889 

sunple,  221 

ulcerative.  221 
Strangulation  of  testis,   from   torsion  of  cord, 

667 
Stricture  of  urethra  (and  see  Urethra,  stricture 

of).  773 
Struma  Gravesiana  coUoides,  379 
Struma  lingualis.  256 
Strumitis,  365.  .370 

Submaxillary  gland,  injuries  of   (and  see  Sali- 
vary gland),  298 

removal  of.  311 
SubmaxUlarj-  suppuration.  341 
Subclaviiin  artery,  aneurysm  of.  337 
Suppuration,  chronic,  of  accessorj-  sinuses,  84 

in  ethmoidal  cells,  99 

of  neck,  340 
acute,  :B40 
submaxillarj',  341 

submaxillarj',  341 
Suprapubic  aspiration  of  bladder,  797,  805 
Sympathetic  nerve,  injurj'  to.  in  neck,  330 
Sj'philis  of  accessor}'  sinuses.  85 

of  breast,  female,  519 

of  claAncle,  416 

of  jaws,  886 

of  ribs,  410 

of  salivarj-  glands,  303 

of  spine.  450 

of  sternum.  410 

of  thyroid,  372 

of  tongue.  293 
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Syphilis,  simultaneous  infection  with  chaucioid 

and.  703 
Syphilitic  couilyloniata  of  female  jjenitals,  565 
Syphilitic  infection  of  nipple.  507 
Syphilitic  inflammations  of  necR.  345 
Syringomyelocele,  464 

Teeth,  disorders  resulting  from  loss  of,  5 

infection  of  jaw  through,  877 

non-erupted,  878 
Telangiectasis  of  mouth.  248 
Temporal  fossa,  dermoid  cyst  of,  865 

tumors  of,  865 
Teratoid  tumors  of  mouth.  263 
Teratoma  of  nasopharynx,  861 

of  testis,  697 
Terrell,  artificial  tongue  of.  30 
Testis,  aberrant,  660 

absence  of  both,  659 

absence  of  one,  659 

anatomy  of,  627 

coverings  of,  631 

carcinoma  of,  698 

cysts  of,  697 

denuoid  cysts  of,  697 

enchondroma  of,  69(j 

fibroma  of,  696 

inflammation  of  (see  Orchitis) 

injuries  of,  665 

malformation  of.  658 

malposition  of,  ().59 

multiplicity  of,  663 

myoma  of,  697 

myxoma  of,  697 

sarcoma  of,  698 

strangulation  of,  from  torsion  of  cord.  667 

supernumerary,  663 

teratoma  of,  697 

tuberculosis  of,  672 

tumors  of,  696 

undescended,  659 

complications,  661 
operations  for,  662 
pathology,  661 
physiology,  661 
symptoms,  660 
treatment,  661 
Tetanij\  thyreopriva,  391 
Tetany,  post-operative,  391 
Thiersch's  operation  for  epispadias,  656 
Thoracic  wall  (and  .see  Chest.  Chest  wail) 

deformities  of,  401 

di.seases  of,  401 

wounds  of,  401 ,  402 
Thorax  (and  see  Chest) 

surgery  of  the,  401 
Tiirombosis  of  pampiniform  plexus,  666 

of  spermatic  artery,  ()6() 
Thymic  asthma,  398,  399 


Thymus,  aliscess  of,  398 
I)ul)ois's,  398 
anatomy  of.  397 
cysts  of.  398 
extirpation  of.  399 
hyperplasia  of.  398 
simple  enUirgemcnt  of.  398 
surgery  of  the,  399 
surgical  diseases  of,  353,  397 
tumors  of,  398 
wounds  of,  353 
Thyro-glossal  duct,  fistulse  of,  395 
Thyroid,  accessory,  353,  366,  396 
actinomycosis  of,  372 
adenoma  of,  368 
fetal.  369 
simple,  368 
anatomy  of,  353 

accessory  thyroids,  353 
nerves,  354 
parathyroids,  354 
structure.  354 
vascular  supply,  353 
benign  tumors  of,  372 
carcinoma  of.  373 
diseases  of,  358 
echinococcus  disease  of,  372 
,    enlarged,  effects  produced  by  pressure  of, 
359 
enucleation  of,  386,  4(X) 
fimction  of,  357 
inflatnmation  of  (and  see  Thyroiditis  and 

Strumitis) 
inflammation  of,  acute.  370 

infective,  371 
malignant  tumors  of,  372 
course  of,  373 
symptoms,  373 
treatment,  375 
partial  excision  of,  383 
physiology  of,  355 
sarcoma  of,  372 
supernumerary,  257 
surgical  diseases  of.  353,  358 
syphilis  of,  372 
tuberculosis  of,  371 
tumors  of,  l)enign,  372 
malignant,  372 
coiuse  of,  373 
symptoms,  373 
treatment,  375 
wountls  of.  353 
Thyroidectomy,  partial,  :i83,  380,  4(»n 
Tliyroidi.sm.  acute,  post-operative,  377,  389 
Thyroiditis,  365,  370 
Tliyroptosis,  365 
I'ongue,  and  see  Mouth 

abnonnal  mobility,  acquired,  228 
abnormalities  of.  226 
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Tongue,  absence  of.  226 

abscess  of,  chronic.  244 
actinomycosis  of.  242 
adenoma  of.  256 
adherent.  226 
amyloid  tmnors  of.  2.54 
anatomical  consivlenitions.  225 
animal  parasites  in.  24.3 
artificial.  29 

of  Martin.  29 

of  TerreU.  .30 
atrophy  of.  297 
avulsion  of.  231 
bifid.  228 

bites  of  serpents  on.  232 
burns  and  .scalds  of.  232 
cancer  of  (and  see  Tongue,  carcinoma  of). 

263 
carcinoma  of.  263 

after-treatment.  288 

course  of  disease.  266 

diagnosis.  270 

etiologj".  264 

involvement  of  hnuph  nodes.  267 

metastases.  269 

operation  mortality.  289 

precancerous  condition.  264 

treatment.  173 

end  results.  2S9 

excision.  Annstrong's  method.  286 
Butlin's  method.  28.5 
Kocher's  method,  281 
Whitehead's  method,  280 
hemisection.  279 
mortality.  289 
cavernous  tumors  of.  249 
chondroma  of.  256 
congenital  defects  of.  226 
cj'sts  of.  243 

blood.  244 

echinococcus.  243 

hydatid,  243 

non-parasitic.  243 

mucous.  243 
dermoid  cj'sts  of.  261.  :396 

diagnosis.  262 

treatment.  262 
diseases  of.  surgical.  221 
echinococcus  cysts  of.  243 
endothelioma  of.  253 
enlargement  of.  248 
epithelioma  of.  263 
excision  of  (and  see  Tongue,  removal  of). 

279 
fibroma  of,  251 
fibromyoma  of.  251 
foreign  bodies  in.  232 
gangrene  of,  241 
geographical.  234 

vol..  VI.— 58 


Tongue,  gumma  of.  294 
hair>'  black.  2.39 
heqjes  of,  235 
hydatid  cysts  of.  243 
hyperkeratosis  of.  239 
mflammation  of.  233  (and  see  Glossitis) 
kek>id  of.  257 
leprosj-  of.  243 
lipoma  Qf.  251 
Ijinphangioma  of.  244 
mutilation  of.  229 
nsevi  of,  249 

acfpiired  capillar^'.  249 

congenital  capillarj*.  249 

trejitment.  249 
non-parasitic  c>"sts  of.  243 
osteoma  of.  255 

papillae  congeni tally  enlarged.  229 
papilloma  of.  252 
physiological  considerations.  225 
psoriasis  of  (and  see  Leucoma  i.  23.5 
ranula,  257 

removal  of.  Armstrong's  method  of  exci- 
sion, 286 

Butlin's  method  of  excision.  285 

Kocher's  methotl  of  excision.  281 

Whitehead's  method  of  excision.  280 
removal  of.  hemisection.  279 
sarcoma  of.  291 

prognosis.  293 

treatment.  293 
scalds  of.  232 
spUt.  228 

stings  of  l)ees  and  wasps  on.  232 
syphilis  of.  293 
trichina  spiralis  in.  243 
tuberculosis  of.  295 

treatment.  296 
ulcer  of.  tuberculous.  296 
tumors  of.  251 

benign.  251 

malignant.  263 

simple.  251 

solid.  251 
vascukir  tumors  of.  248 
wounds  of.  221.  229 

treatment.  231 
Tongue-swallowing.  228 
Tongue-tie.  acquired.  227 
congenital.  226 

operation  for.  227 
Tonsil,  carcinoma  of,  863 

tumors  of,  862 
Tooth  cysts,  196 

diagnosis,  196 

treatment,  197 
Trachelorrhaphy.  586 

Baker's  operation,  592 
in  severe  cases,  .591 
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Trachelorrhaphy,  indications  for.  586 

instruments,  587 

position  of  patient  on  operating  table,  587 

Schroeders  operation,  592 

sutvne  materials,  587 

technique,  589 

where  one  lip    is  longer  than  the  other, 
590 

where  there  is  great  hypertrophy  of  the 
lips,  591 
Transillumination  of  the  antrum,  207 

of  the  frontal  sinus,  208 
Tavel's  modification   of  Kroenlein's  operation 

for  orbital  tumors,  869 
Trichina  spiralis  in  tongue.  24:^ 
Tuberculous  inflammations  of  neck,  345' 
Tuberculosis  of  accessory  sinuses,  85 

of  antrum,  883 

of  clavicle,  416 

of  epididymis,  672 

of  external  genitals,  female,  565 

of  female  breast,  517 
diagnosis,  518 
treatment.  519 

of  genitals,  male,  external.  671 

of  jaws,  881 

of  penis,  671 

of  ribs,  410 

of  salivary  glands.  303 

of  scrotum,  671 

of  seminal  vesicles.  674 

of  sternum,  410 

of  testis,  672 

of  thyroid,  371 

of  tongue,  295 

of  urethra,  671 

of  vas  deferens.  674 
Tumors,  chronic  mammary  (and  see  Mastitis, 
chronic),  515 

intranasal,  855 

nasopharyngeal,  859,  861 

retrobulbar,  850,  852 

retropliaryngeal,  861 
Tumors  of  accessory  sinuses,  186,  200 

of  alveolar  border,  primary,  816 

of  antrum,  200,  830 

of  breast,  female,  520 
benign,  520 
malignant,  520 

of  Cauda  equina,  500 

of  chest  wall,  411 
benign,  412 
malignant,  414 

of  clavicle,  416 

of  dental  origin,  834 

of  epididymis,  696 

of  ethmoidal  labyrinth,  200 

of  external  genitals,  female,  565 

of  frontal  sinus,  200 


Tumors  of  genitals,  male,  external,  678,  686 
of  jaws,  813 
medullary.  827 

of  dental  origin,  834 
'   periosteal,  821 
of  mouth  (see  Tumors  of  tongue) 
of  nasal  cavities.  186 
benign,  186 
malignant,  197 
of  nasopharynx,  859,  861 
of  neck,  347 
cystic,  347 
solid,  349 
vascular,  349 
of  nose  (and  see  Nasal  cavities),  186 
of  orbit.  850.  852 
of  palate,  862 
of  parotid  gland,  303,  862 
of  penis,  686 
of  salivary  glands,  .303 
of  scrotinn,  695 
of  seminal  vesicles,  698 
of  spermatic  cord,  696 
of  sphenoidal  sinus,  200 
of  spinal  marrow,  486 
of  spinal  membranes,  486 
of  spine,  486 
,  of  temporal  fossa,  865 
of  testes,  696 
of  thymus.  398 
of  thyroid,  benign,  372 

malignant,  372 
of  tongue,  251 

amyloid,  254 
benign,  251 
cavernous,  249 
malignant.  263 
simple,  251 
solid.  251 
vascular,  248 
of  tonsil,  862 
of  urethra,  694 
Tunica  albuginea,  628 

va.sculosa,  628 
Tunica  vaginalis,  631 

calcificjition  of,  696 
Turbinate,  inferior,  removal  of  anterior  part 
of,  in  chronic  ethmoidal    suppuration, 
.103 
trimming    of,    in   clu'onic  ethmoidal  sup- 
puration, 101 
Turbinate,  middle,  cystic.  98 
cysts  of.  S.'')9 
ethmoidal  cells  in,  98 
removal    of     anterior    end,    in     chronic 

ethmoidal  suppuration,  100 
removal   of  anterior  end   of,  for  rhrouic 
suppuration  of  antrum,  161 
Turner,  (^harles  R.,  on  prosthesis  in    its   rela- 
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tion   to   surgen,-   of   the   face,  mouth,  jaws, 
ami  iiasal  and  laryngeal  cavities,  :i-ol 
Two-glass  test,  for  gonorrhoeal  virethritis,  727 

Ulcer  of  tongue,  tuberculous.  296 
Ulceration,  hypertrophic,  of  vulva.  .564 
Ulcus  rotlens  of  vulva,  564 
Upi^er  jaw.  Kocher's  osteoplastic  resection  of 

both  halves  of.  871 
Undescendetl  testis.  659 
Urethra,  absence  of.  646 
anatomy  of,  632 
angioma  of,  694 
anterior,  irrigation  of,  738 
calcification  of.  695 
carcinoma  of.  695 
caruncle  of.  571 
closure  of,  64() 
cyst  of.  695 
dilatation  of.  647 
double,  648 
false  passage  in,  806 
foreign  bodies  in.  663 
glands  of,  720 

inflammation  of  (see  Urethritis) 
malfonnations  of.  646 
papilloma  of,  694 

prolapsetl  mucous  membrane  of,  572 
rupture  of.  666 

treatment.  666 
small  meatus,  647 
Urethra,  stricture  of,  773 

changes  in  the  urinary  stream  in.  780 
complications.  806 

compliciitions  due  to  neglect.  807 

false  passages,  80<) 

infiltration  of  urine.  807.  80S 

periurethral  aliscess.  808 

periurethritis,  808 
congenital.  774 

symptoms.  774 

treatment.  774 
cure  by  the  use  of  sounds,  795 
diaguo-sis  of,  781 
forms  of,  777 

frequency  of  urination  in,  780 
gleet  in.  780 

gonorrhoeal,  pathogenesis,  776 
inflammatorj',  776 
instruments  employed,  783 

bougies,  763 

Ciitheters,  785 

dilators,  787 

sounds,  786 

urethrometer.  785,  789 

urethrotomes.  788 
method  of  examination.  781 
non-organic.  773 
number  of.  777 


Urethra,  stricture   of.   oj>erations  for  perineal 
section,  799.  801 
suprapubic  aspiration  of  bladder.  797, 

805 
urethrotomy,  internal.  799 
external.  SOI 
organic.  775 
pain  in,  780 

passage  of  soimds.  790-795 
pathologiciil  changes  in.  778 
pathologj'  of.  776 
position  of,  777 
prognosis,  782 
retention  of  urine  in,  780 
resulting  and  associated  changes.  778 
secondarj-  symptoms.  781 
sexual  symptoms  in,  781 
spasmodic.  773 
diagnosis.  773 
treatment,  774 
suprapubic  pimcture  for,  797.  805 
symptoms  of.  7S0 
time  of  occurrence.  776 
traimiatic.  775 
treatment.  789 

of  filifonn  strictures.  796 
of  unpa.ssable  strictures.  79.S 
of  irritable  .strictnres,  799 
of  resilient  strictures.  799 
of  strictures  complicate*!  with   reten- 
tion. 797 
of  strictures  of  large  calibre.  790.  792 
of  strictures  of  small  calibre.  796 
tuljerculosis  of.  671 
tumors  of,  694 
Urethral  caruncle.  571 
Urethritis,  669 

gonorrhoeal  (anil  .see  Gonorrhoeal  urethri- 
tis). 715 
female,  559 
Urethrometer.  785.  789 
Urethroscopy.  759 
Urethrotomes,  788 
Urethrotomy,  external.  801 

internal,  799 
Urine,  infiltration  of,  807,  808 

treatment  of,  811 
Uterus,  prolapse  of.  61 1 
diagnosis.  611 
etiology,  611 
operations  for.  61 1 .  614 
palliative  treatment,  613 
pathological  anatomy  of.  612 
surgical  treatment.  614 

Graves's  abdominal  colporrhaphy, 

618 
Mayo's  internal  Alexander's  op- 
eration. 615 
vaginai>exy.  617 
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Uterus,  prolapse  of,  surgical  treatment,  ventral 
fixation,  616 
ventral  fixation  of  anterior  wall, 

616 
ventral    fixation    by     means    of 
uterosacral  ligaments,  617 
symptoms,  613 

Vagina,  absence  of,  577 

Graves's  operation  for,  578 
atresia  of,  acquired.  573 
operation  for.  577 
congenital.  577 
Graves's  operation  for,  578 
double,  579 

plastic  operations  in,  579 
assistants  needed,  583 
care  of  patient  during  convalescence, 

585 
contraindications.  580 
instruments,  585  . 
operative  techni(|ue,  584 
operations,  amputation  of  cervix.  592 
for  cystocele.  (508 
for  prolapse  of  uterus.  611 
for  repair  of  lacerated  cervix,  586 
for  repair  of  lacerated  perineum, 

595,  605 
for  vesico-vaginal  fistula.  620 
trachelorrhaphy .  586 
preparation  of  patient  for.  580 
po.sition  of  patient  on  table,  581 
sutures.  584 
surgical  diseases  of,  559 
wounds  of,  559 
Vaginapexy.  617 
Vaginitis,  gonorrhdnil.  .")f)0 
Vagus  nerve,  injuiy  to,  in  neck,  330 
Varicocele,  678 
diagnosis,  679 
operations  for,  679 
progno.sis,  679 
treatment,  679 
Varicosities  of  penis,  678 

of  scrotum,  678 
Vas  aberrans  of  Haller,  lY.H) 
Vas  deferens,  630 
anatomy  of,  ()30 
cysts  of.  698 

inflammation  of  (see  Vesiculitis) 
tuberculosis  of.  674 
Veins  in  neck,  injiu-ies  of,  325 
air  embolism.  325 
hemorrhage,  325 
Vela  and  obturators,  for  cleft  palate,  relative 

advantages  of,  18 
W'lum.  artificial,  for  cleft  palate,  12 
of  Kingsley,  12 


Venereal  wart,  674 

Veiitral  fixation  of  uterus,  616 

by  means  of  utero-sacral  ligaments,  617 
Verruca  acuminata.  674 
Vertebrae,  fractures  of  lamhue  of,  429 

fractures  of  spinous  processes  of,  429 
fractures  of  transvtMse  processes  of.  429 
injuries  of,  partial.  429 

total,  429 
isolated  fracture  of.  435 
Vertebral  artery,  aneurysm  f)f,  337 
hgation  of,  337 

Helferich's  method,  338 
Kocher's  method,  337 
Mikulicz's  method.  3.37 
Vesico-vaginal  fistula,  operations  for.  620 
after-treatment.  621 
method    of    separating    Aagina    from 

l)ladder.  621 
Sims's  method.  621 
Vesiculitis,  670 

von  DiePfenbach's  operation  for  epispadias,  655 
Vulva  (and  see  Genitals,  external,  female) 
carcinoma  of.  569 
condylomata  acuminata  of,  568 
cysts  of,  565,  566 
elephantiasis  of,  563 
fibroma  of.  570 
htematoma  of,  572 
hypertrophic  ulceration  of,  564 
kraurosis  of.  562 
lipoma  of.  571 
pruritus  of,  561 
sarcoma  of,  571 
ulcus  rodens  of,  564 
Vulvitis  pruriginosa.  561 

Wakt.  venereal,  674 

Wen  (and  see  Goitre).  358 

Whitehead's  method  of  excision  of  tongue.  280 

Woiuids.  gun.shot  (see  Gimshot  wounds) 

punctiu'ed.  of  frontal  sinus.  147 

stab  (see  Stab  woiuids) 

of  antrum,  169 

of  chest,  non-penetrating,  403 

of  conus  terminalis,  .501 

of  external  genitals,  female.  559 

of  female  breast.  .")07,  509 

of  spinal  column,  121 

of  spinal  cord.  421 

of  .spinal  membranes.  421 

of  thoracic  wall,  401,402 

of  tongue,  229 

of  vagina,  559 

A'-ray.  in  diagnosis  of  diseases  of  the  acces,sory 
sinuses,  209 
iji  treatment  of  cancer  of  breast.  555 
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